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Title & Document Type: 1411 A Sampling Vertical Amplifier Operating and Service 
Manual 

Manual Part Number: 01411-90902 
Revision Date: August 1968 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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R203, R403: Change to HP Part No. 2 100- 248 8; X: var comp 10k ohms ±20%. ’ 4 

R202, R402: Change to H^Part No. 2100-2823; R: var 60k ohms 10 cc log w/detent. 
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Change schematic. See Figure 1. / ■ 
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MODEL 1411 A 
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• SERIALS PREFIXED. 749. 






See Section-VIII For Instruments With Other Seriai Prefixes * 

•••*•. ' • . ;• • 

• * • ... r 

Two cutout overlays are provided Inside the 
rear coyer of the manual. These cutouts permit 
1 direc^readout of /}/cm (reflectiqn' coefficient) 
when a Model 1411Aand 1430-series Sampler. 

*. are used for TDR applications. ■< Instructions , 

are included on the dVerlay envelope. , I 
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‘ MODES OF OPERATION: 

1. ‘ Channel A only, • f 

2. Channel B only. 

3. Channel A and Channel B. 

4. Channel A and Channel Baddedalgebraically. 
; 5. Channel A/Vs. Channel B.. 

l?OLAR1TY« Either channel 1 may be displayed 
either positive or negative up in any mode. 

DEFLECTION' FACTOR: 1 nvV/cra to 200 mV/cro 

in a 1, 2, 5, sequence; accuracy ±3%; Vernier 
provides continuous adjustment between ranges 
> and increases maximum sensitivity to greater 
than 0.4 mV/cm. ■ 



T“ 

* • < 



. ISOLATION BETWEEN CHANNELS: Greater tharf 
40 dB over bandwidth of. samp lei*. : ‘ ‘ - 

sy.*. ’* . ‘.v- 

RECORDER OUTPUTS:* Front panel outputs provide 
0. 1 V/cm from a 500-ohm source! Gain adjustable 
from approx.* 0.05 V/cm to 0. 2 v/cm.. DC level 
T adjustable from approx. -1. 5V to +0;3V. 

/ • .• • 

WEIGHT: Met, 10 lbs. (4, 5 kg). Shipping, 15 lbs. 

(6,8 kg).. 
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, Section I 
Paragraphs 1-1 to 1-10 



/ ' J 

. i . 

/ 7 ‘ 

■ /-'■ 

1-1. SCOPE OF MANUAL. 



SECTION I 

GENERAL INFORMATION 



1-2. This manual provides operating and service in- 
formation for, the Hewlett-Packard Model 141 1A Sam-, 
plirtg Vertical 'Amplifier. The information, in this 
maiuisil supplements that presented in (h^Model l430 v 
Series Samplers and Model 140 -Series Oscilloscone . , , 

manuals., For information on oUierinstruments^refer^ * a , r ® pr ? vid . e< ?t Risetime adjust- 

-to tho manual for those partloular-lnatttffeffiT*^ ” <* »• front.pahel 



i t : — — — 

manualfgr those 

1-3. DESCRIPTION. 



t , , - * ■; 

1-7. Eight calibrated ranges of vertical sensitivity 
are provided, ranging from 1 mV/cm to 2QQ mV/cnT 
in a 1, 2, and 6 sequence. A vernier control provides 
continuous adjustment between ranges ajnd increases 
maximum senitivity to greater than . 4 mV/cm. * 

1 -8. Front-panel recorder outputs with both amplitude 
• and dc level controls are provided. , Risetime adjust- 



*.,■ <*•- 



> ■ • . . % i ' • 4 , m ' w , 

I 74 . The HP Mociel 1411A Sampling Vertical Amplifier 
' (Figure 1-1) is a two-channel plug-in designed for use 
in Model 140. Series Oscilloscopes. The instrument 
must be used with a compatible sampling horizontal 
plug-in and a wide-band remote sampler device. At 
present, three remote samplers are availabfe for the 
Model T411A (refer to Table 1-2). . ■ • - . . 

, V. 

• -1-5... the Model 1411A and remote sampler offer 

several advantages over conventional sampling de- 
vices. By placing the remote sampl.er right at the 
test point,- losses caused by long probe leads are 
eliminated. A maximum calibrated sensitivity of 1 
mV/cm with automatic smoothing allows measurejnent 

• Of very small signals at a low- noise level. Simulta- 

neous sampling of two channels permits accurate time 
■measurements, to be made between channel A and B 
signals. In general, • sampling presents almost none 
of the problems afflicting the usual high-frequency 
oscilloscopes, yet offq^s most Of the advantages of 
conventional oscilloscopes, exemplified by multiple 
trace Capability. .' , * 

; :■ /< ■ • * . 

. • * • 

1-6. The Model 1411 A Remote sampler combination 
permits observation of 'several display functions. A 
single trace from either channel A or B may be ob- 
served. Separate trace? from channel- A anti-channel 
B may be selected simultaneously tq check time rela- 
tionships. X-Ypatterns' (channel A versus channel B) 
are. available. A single. trace representing the alge- 
•braic sum of channel A and channel^B' may also be ob- 
tained. Either channel may be displayed as positive 
or negative polarity up in any mode. ; 



— uu? uuui panel 

for optimum compromise between risetime. overshoot, 
and noise. • ,7 

1.-9. MANUAL ID EN T I F I CAT I O N . 

■ ' • ■ ; • — . ■ | ; r - • • • 

1-10. Information in v tliis ^manual applies directly to 
Model 141 1A instruments with the serial prefix listed 
on the title page/ The serial prefix is the first three ‘ 
digits of the eight- digit serial number- used to identify 
each HP instrument. If the serial prefix is not the 
same as listed on the title page, a Manual Changes 
sheet supplied with the manual will define the dlffer- 
ences between that instrument and the one described' 
in this manual. Corrections to a manual due to errors 
that existed when it wasprinted are cdlled Errata and 
will appear only oh a change sheet, (if any). For W 
formation pertaining .to change sheets, contact the 
• nearest HP Sales/Service Office/ 

4 . ‘ • ’ • 

* ’• ■ . ; ■■ / * * ’ • • \ . ■ . 

Table 1-2. Samplers Available for the Model 1411A* 



Model ’ 


•Features 


1430A 


dc to 12. 4. GHz, 28 ps risetime, 

„ I mV/cm / . 1 . 


143 1A‘ 


‘ dc to 12.4 GHz/low VSWR, flat 
response 


143 2 A 


dc to 4 GHz, 90 ps risetime, 
1 jnV/cm !-■ • ^ 


* Check latest literature for additional new 
samplers. ■ - , 
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Paragraphs 2-1 to 2-11 
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SECTION II 
INSTALLATION 



2-1, INITIAL INSPECTION. 

2-2. MECHANICAL CHECK. :. Inspect the, Model 
141 1A upon receipt for any damage which may have 
occurred in transits Check for external damage such 
as broken knobs, bent or broken connectors, and dents 
or scratches on the panel surface. If damage is 
• found, refer to Paragraph ‘2 -7 for recommended claim 
V procedure. Retaih packing material for possible 
\ future use. , - ' ' 

\ 2-,3. ELECTRICAL CHECK/ Check the electrical 

performance of the Model 141 1A as, Soon as possible^ 
after receipt. Refer to Paragraph 5-3 for recommends^ 
performance checks. Thesq , Checks verify tha^lSe ' 
Model 1411A is .operating withing the specifhpiUqVis 
listed in Table 1-1. The performance checl^'are 'good 
, -.testprocedures for incomingqualityTContrc^qspection. 

/ " initial performance and accuracy of thei^trument are 
certified as stated on, the inside froift' cover of this 
ihanual. If the Moc&M4liA does notiope^ate as spec- 
ified, refer to Paragraph 2-7 for claim procedure. 

v .TV : /“ jf' jy,'"- . * 

2-4. PREPARATION FOR^USE. 

2-5. The Model 1411 A Sampling Vertical Amplifier 
must first be locked to thejsampling tiipe base unit. 
•To fasten the two units together, place the time base" 
unit above tjhe Model 141 1A and with a slight twisting 
action fasten the two rear Interlocks together (see 
, Figure 2-1/ item 1). Press' the time base down, being, 

•* careful to properly align the jack and plug (item 2 ). « 
The two'> guide pins at V th‘e v front of /.the Model 141 1A^ 
(item 3) should mate^ith their respective guide holes j 
.. • 'in th^/ime base (item .4) and snap together. 

2r9j To, install the horizontal/ vertical combination," 
in the oscilloscope, first remove the dividing shield 
. . between the upper and lower compartments by pujling 
it straight out. Next, pull the lacking lever outwards 
/pjem 5),* and -slide, the combination into, the oscillo- 
v ;4$ope* ’Pressing the locking lever in will secure the 
/' t&o units to. the oscilloscope., ‘ • 

r 0' i r< \ -Note ; ,• 

%. /' The deflection platesensiti'vity of 'CRT's . <• 

f •’ • i . will differ slightly from one oscilloscope 

/ . 'v ; to' 1 another,. ' For this reason, when the, 
u v- Model 1411A and sampler combination 

>■ is installed in an oscilloscope for the first 

... v ’ € ' • time, or when changed from one oscil- 

1 loscope to another, the VERT CAL adjust- 
' ment must be performed to calibrate the 
> amplifier gain to the deflectidn, sensitivity 
of that particular oscilloscope. (See Fig- ' 

,ure 3-4 for procedure.) 



2-7. CLAIMS. 

2-8. The warranty statement applicable to ail 
Hewlett-Packard Company instruments ‘and products 
is provided Inside the front cover of this manual. If 
physical damage is found or if operation Is not as 
specified when the instrument Is first received, notify 
the carrier and the nearest Hewlett-Packard Sales/ 
Service/tffice immediately (see list in back of manual 
fo^atl^resseS). The Sales/Service Office will arrange 
gt.€r repair or replacement without waiting for settle- 
'ment of the cldlm with the carrier. , *> 

2-£. REPACKAGING FOR SHIPMENT. 

2-10. If the Model 1411Aistobe^hipped to a Hewlett- 
Packard Sales/Service Office £or service or repair, 
attach a tag showing owner (with addrqss), lggtrument 
model number; full serial number of the' instrument’ 
(all eight digits) and description cf the sbrvtce or 
repair required. : . ‘ 



2r’ll, The original shipping carton and packaging ma«/ 
tertal may bp reusable. The Sales/Service Office wi (f 
provide information and recommendations on materials 
to be used if the original packag^rfg material is not 
available. Materials used for shipping an ‘instrument 
should include the following: , ' 

a. A double-wklled carton, refer to Table 2-1 fir 
£eSt strength required.. * fc ^ ‘ 



V ‘ 
•V 

?\te. 

s 



| 






Gross Weight (lbs) 


Cartbn Strength (test lbs) 


up to 10 
10 to 30 1 
30 to 120 
120 to 140 '' " 

, 140 to 160 

• * * 


± 200 / 

< * • 275 
• 350 

500 

600 ‘ v . c 

— « — . .. . *■ 






b? Heavy paper or sheets' qC’cardbqard to protect \ 
all insirumentstfrfaces; usea nortabra?ive material-*.* < 

. Such. as polyurethane or cusioned paper such.as Kim- * ■* % ^ 

PaR,around ail projecting parts. ■ f 

■ , * ’ 1 J • ._« v ; . l ; 

.c. fAt least 4 inches of tightly-packed, industry- ' j 

approved, shock7absorbing material such as extra-firm ; 1 

polyurethane foam. ‘ ’ , 

• • * 

t • , » 4 ■ ' 

d. Heavy-duty shipping tape for securing outside of 
carton.. ' ^ 
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1. Adjusts vertical position of Channel A trace. 

. . • • • • *> 

2. Selects either normal or smpothed response. . 

3V Adjusts over -all sampling efficiency of Channel 
A. ... * 

* * • «* 

4. Adjust^ risetime, of Channel A. ; - t 

■'.* . * . w ,N “ * 

I m* 

5. Determines polarity of Channel A signal 

presentation. ’ * 

6. Selects mode. of presentation. 

7i Calibrates vertical sensitivity of main vertical 
amplifier (bbth A and ,B Channels). * 



Adjusts vertical' defleption factor between cali- 
brated ranges. ' * ,, 



Changes vertical deflection factor in calibrated 
Ganges. \ 

Calibrates vertical deflection factor of Channel 

> • \ ' 

Output connector for X-axis output signals. 

•'* ' ’ 1 x 

Adjusts amplitude of X-axis output signals. 

• \ , * ■ 

Adjusts dc level of X-axis output signals.; 

Jack for connecting remote sampler. : 

" ; 



Figure -3-1^) Controls and Connects 
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Paragraphs 3-1 to 3-17 






SECTION III 
OPERATION 



3-1. INTRODUCTION. 

’ . 4 t»’ . • 

3-2. This section iqoliides explanations of instrument , 
controls, frpnt-panel adjustments, available niodes of 
operation, operating considerations regarding smooth- 
ing and risetime, and step-by-step operating instruc- , 
tions. Since -the Model 1411 A, remote sampler and 
horizontal plug-in ‘are closely interdependent during * 
high-frequency sampling, the -.instructions presented, 
in tliis section are supplemented by the operating ini>' 
structions given in the sampled and sampling time bake 
manuals. / . \ • , 

3-3. The Model 141 1A, remote sampler ap^sampUng 
time base combination enables theoscillo^cbpe to syn- N 
thesize and display repetitive wavefoms atfrdquencles^'' 
up to 12.4 GHz (depending^upon Choice of sampler). 
The Model 1411A Samplpi^prpvides two separate verk , 
tical channels* enabling time comparisons to, be made ■ 
between channeljYand channel B signals. Outputs are 
provided for/lriving X-Y or strip. 'chart recorders. 
Front-paneKcontrols allow risetime, overshoot and 

nnlDQ fn.Ka nnU t 



displayed on the CRT. Five displays are available: 
A, A+p, A & B/B, and A ys B. Refer to Paragraph 
3-14 for detailed application of each of these modes. 



noise^to-be optimized for .state-&f-the-art' measure- 
ments. The extremely fast risetime of the instrument 
mbination permits unsurpassed signal measurement 

/.^accuracy. . ■ v . ’ , • , 

FRONT PANEL CONTROLS. 

•%-5. Front-panel controls and connectors aria briefly 
described by function in Figure 3-1. Only the controls 
of Channel A and controls common .to both channels are 
described in the figure. Channel B controls, perform 
. the samefunctions'as thosefoi Channel A.. Additional ' 
information oh some of the controls is given in Para- 
graphs, 3-6 through 3-13. ‘ • * ^ . . 

. .v . 

: 3-6. NORM-SMOOTHED. . The NORM -SMOOTHE D 

switch .selects the typd-of'response'desired. NORM 
response should bp selected to view detailed wave-! 
forms and fastirise pulses. When noise and jitter are 

• presented on- a signal and are not desired on the ob- 
served waveform, select SMOOTHED response. 

• ‘3-7. SMOOTHING^HESPONSE. The SMOOTHING 
control (screwdriver adjust)* c.ontr oik. the over-all 

v • sampling efficiency byadjuSfihg-the v gain of the sampl- 
ing loop. The RESPONSE control adjusts risetime to 
compensate for changes in ambient temperature, or 
when changes in riBetime (bandwidth) are desifed. 
Proper, setting of these two controls is an absolute 
necessity if accurate displays are . to be obtained. 

„ Paragraphs 3-21 through 3-30 explain the procedures 
•for making these adjustments; 

3-B. -UP, +UP. This switch determines the polarity / 
of Jhe displayed signal. In the +UPpositfon, positive 

5 als are presented as a positive-up display.’ In the 
1 position, negative signals are displayed as a ^ 
tive-up. display. . :: . < 

\ ■ Mode Selector. The position of this switch de- 

fermines which channel or combination of channels is 

/ 02593-2 ... . ' . ■ V > 



3-10, MIfiLrVOBT|S'/CM . This control selects the 
i sensitivity for 'the input signal, and is calibrated in ; 
milUvolts/centtmeter of vertical deflection. In the 
6^j2, and .1 MILLlVOLTS/CM positions, rahdpm , 
^xhhdnges In input signai'amplltudeare attenuated tonkin , 
the amplifier and the signallp automatically smoothed/^ 
reducing noise level .on the v dlsplajrr The VERNIER 
cpntrol permits the displayed waveform to be adjusted •; 

■ tb^aivy convenient height. When VERNIER is set to the 
detent' (CAL) position, the vertical display can be reacr*'' 

> directly in MILLlVOLTS/CM. With the VERNIER set: 
fuUy clockwise, and sensitivity, set'to l'MlLLlVOLT/ 
C% vertical sensitivity is increased to at Least .4 
mV/cm, , . ' 

' V ■ • ' . , 

3-11. MILLIVOLTS/CM CAL. ... , These' adjustments, 
calibrate gain of the individual channels. If the sens i\r 
tivitles of Channel A and Channel Bare not equal, these 
adjustments should be checked foivbdth channels. These 
adjustments should be checked whehifhe'remdte sampler - 
is connected for the fij’st time, or whenever different 
samplers are used With the Model 14UA. ‘ , 

' N, ” 1 V • ' . .. 

3-12. VERT CAL. TMs front-panel adjustment con- 
trols gain of the.final amplifier stage (common toMtii 
A and B channels). This adjustment should be checked 
. each time the Mode*! 1411A is changed from one oscil- 
.ldscbpe to another, or when installed for the first time, 
to calibrate the sensitivity of the instrument to the 
deflection plate characteristics of each particular 
oscilloscope.*' 

'• ' . ‘ ‘ ’ 

3-13. X-Y- .RECORD; • These BNC connectors provide 
recorder outputs for both the X and Y axis with separate 
* AMPLITUDE mid DC LEVEL controls. 

• \ , ' i. - . fc 

3-14. MODES OF OPERATION. 

. 3-15. As previously noted, five modes of presentation 
are available. Each mode is described briefly by the 
following paragraphs. . > > 

* • > / - 

*3-16, A; In this position, oply signals applied to .- 
' Channel A are displayed. The polarity (+UP, -UP) 
switch permita the signal to be displayed as either a 
(+)A or (-) A signal. . ' • t ; 

*3-17. A + B.- In this position, Channel A and Chanhel 
B signals are algebralcally summed. If both polarity 
switches are in the Same relative position (both +UP 
or both -UP), the displayed Signal will represent the 
algebraic sujn of two inputs Ce.g.(+) A + ( +JB or 
, (-)A +: (-)B], fi the Polarity switches are in disslml-, 
lar - positions (one -UP and ope +UP)j, the display edsig- 
rfal will represerit the algebraic difference of the two- 

inputs [e.g. (+)A + (-)B or (-)A + (+)Bj, resulting in 
differential Operation. ' ■ . > 
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Parr.graphs 3-18 to 3-30 

» • 

'3-18, A|tB, With the mode switch In tills position, 
tv/o separate displays are provided, completely in- 
dependent of each other. -TIiIb enablep accurate time 
and/or amplitude comparisons to be made between the 
two signals. The polarity switches may be used to 
-present a (+)A &{+) B, ,(-)A.& (-)B, (+)A & (-)B or (-) 
A & (+)B display. . 

3-19. B. In this position, only Channels sig nal a pm 

displayed. .'The polarity switch enables the B signal 
to be observe^ as either a (+)B or (-)B, . 

3-20. A. vs B. ^This mode provides an X-Y axis dis- 
play. Channel A. signals are amplified and sent to the 
vertical deflection plates in the usual manner as a 
Y-axis display., Channel B signals are Amplified and 
routed to the horizontal amplifier in the time* base 
plug-in and p reseated on the .CRT as an X-axis display. 
Since. both polaiily switches remain operative in the 
mode, any combination of polarities ma/be selected 
for^the X-Y presentation. 



3-21. SAMPLING EFFICIENCY. 

3-22. DEFINITION. 

3-23. Sampling efficiency of the Model 1411A is a 
'measure of its ability to follow any change of input 
signal level from sample to sample. Efficiency is 
, optimum when, within the risetime limits of the in- 
strument; the vertical position of each sample on the 
CRT corresponds exactly to the amplitude of the input 
signal at the time of the sample. If. efficiency is low, 
more than one sample is required to respond to a change. 
If efficiency is too high; sample-to-sample overshoot 
and ringing occurs. . 

3-24, The Model 1411^provides two types of response 
(sampling efficiency), normal’ and smoothed, Either, 
type of response can be selected by the front panel 
NORM-SMOOTHED switch. _ Normal response is in- 
tended for^use when viewing detailed waveforms and 
fast rise pulses. Smoothed response provides filterihg 
of the input signal and reduces the effects of noise and 
Jitter by, about 4:1 compared to the effects seen on 
normal response. Usesmoothedrespbhsewhennoise 
and jitter in a signal are not desired in the observed 
waveform. 

3-25. In addition to' the SMOOTHED operation that is 
selected by the switch, the input signal is automatically 
smoothed wherf trie MILLIVOLTS/CM switch .is set to 
any. of its three highest sensitivity ranges (5, 2, or 1). 
The automatic smoothing is. progressive, being great- 
est on the 1 mV/cm range. 

Note 

When using the 5, 2, or 1 
MILLIVOLTS/CM ranges, the 
NORM-SMOOTHED switch should 
always be in the NORM position, 

3-26. OPTIMIZING SAMPLING EFFICIENCY. 

3-27. INITIAL ADJUSTMENT. If a Model 1411A arid 
sampler are purchased together, they will be call- ' 
' brated together at. th&factory . Upon'receiving the Model 
141lAandsariipler, if the^sampling efficiency is not 
100%, use the RESPONSE cqntrol to reset the loop gain • 
to 100% efficiency (as shown in Figure 3-3, waveform a). 
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The 'Model, 14.11 A/sampler system will be qp- 
■ timlzed (100% sampltng efficiency with a risetlme 
of < 28 ps using Model 1430A or 1431A Sampler or 
.<90 ps , using a Model 1432A Sampler) and under, 
normal circumstance^, neither of these controls (RE- 
SPONSE or SMOOTHING) should require readjustment. 
3-28. If the Moclel 1411A and" sampler are purchased 
separately, or if tiie Model 1411A sampler combina- 
tion is changed, or when adjusting to correct for ex- 
treme ambient temperatures (Paragraph 3-29). od- 
tlmlze the system as follows: 

, a. * Turn system .-on and allow at least l hour^fbr 
for instruments to reach ambient temperature. 

b. Connect a fast risetime pulse generator, such 
as the HP Model 1105A/1106A,' to the system as shown 

., in Figure 3-2, Use theG-ft. cable that is supplied with 
the pulsp generator. To prevent random triggering, 
when optimizing the Model 1432A, use s*20 cm of air 
line between the pulse generator and the sampler 
• INPUT.' • * * , • 

c. Set controls as follows t - 

SMOOTHING switch • •' » ... , . . SMOOTHED 

* MILLIVOLTS/CM. ............ 50 

VERNIER • • - * - set for 10 cm of deflection 
Polarity ................. + y p 

Sweep Magnifier ............. xi 

Mode* Main Sweep (1425A) or 

Normal (1424A) 
SCAN DENSITY ......... maximum cw 

TIME/CM i nSEC/CM 

d. Adjust Model 11.05A SENSITIVITY control for a ‘ 
stable display of-pulse. 

e. Using tne magnifier, set time base for a sweep 

speed of 10 ps/cm and adjust magnified position to 
display leading edge of pulse. * * 

f. Adjust RESPONSE for desired risetime. For 
the Models 1430A and 1431 A, 35 ps (observed) is op- 
timum. For the Model 1432A, 90 ps (observed) is ’op- 
timum. . ' * * 

g. Set NORM-SMOOTHED switch to NORM and ad- 
just SMOOTHING (screwdriver adj) for 100% samp- 
ling efficiency as showh in Figure 3-3, , waveform a. 

3-29. TEMPERATURE EXTREMES. Each channel of 
the sampling system should be set for 100%sampling 
efficiency at an ambient temperature of 25° C (77° F). 
Whenever the ambient temperature exceeds 40° cV : 
(104° F)j sampling efficiency decreases 2nd risetime 
becomes faster. If the ambient temperature falls bd~ 
low 15° C (59* F), sampling efficiency increases and' 
risetime becomes slower. If the system is operated at 
either temperature extreme, i;ise time and sampling ef- 
ficiency should be reset as outlined in Paragraph 3-28. 

3-30. CHANGING RISETIME. Observed risetime 
witiL v the RESPONSE control at' midrange should be ap- 
prjoMraately 35 picoseconds (using a Model 143 0A or 
1431ABdmpler). Counterclockwise rotation of RE- 
SPONSE control decreases risetlme, however over- 
shoot greater than .5% and low-frequency distortion can 
be expected. Faster riqetime will result in some 
smoothing of the input Signal, but if the horizontal 
scan density and sweep speed controls are set so that 
• ■> 

02593-2 

A 









, 



. '• ‘ 

* 1 f;.' . 



'M64elJ411A .. 

> uup 

the vertical distance between the dots Is small com- 
pared to die the amplitude of the signal under test, 
there will be no loss of detail. When rlsetime is chang- 
ed from normal setting, it may be desirable to re- 
" check sampling efficiency as outlined in Figure 3-3. 

3-31. OPERATING PROCEDURES. 

3-32. Gommon operating setups and procedures for 
performing the MILLIVOLTS/CM CALand VERT CAL 
v adjustments are given in Figures 3-4 through3-6. Each 
figure includes a front-panel illustration of the Model 
. 140A, Model 141 1A and a horizontal time baseplug-ln. 
Whenever a control or connector is us ed in a procedural 
step of the instruction, the step number is called 
out from die control on the illustration. Table 3-1 



/ . Section III 
Figures 3-2 and 3-3 




SYNC PULSE 140 A 

TO PULSE .GEN • II ' ' 

TRIGGER INPUT y' ■ 

r— 



TIME BASE 



50 OHM / 

I I06A — » TERMINATION 
\ J 1 ) 



J USE 20 CM AIR LINE W SAMPLE 
WITH I432A ) r 



Figure 3-1 • ' Risetime Adj Setup . 
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1. Select channel to be adjusted. ; 

2. Connect signal to INPUT of channel selected 
(signal should produce an amplitude difference 
between beginning and end of display). 

3. Adjust horizontal plug-ln to obtain presentation.. 
AdjustSC AN DENSITY so that dot density is shown 
as in Figure 3-2. (min) 

4. Adjust MILLIVOLTS/CM for display 5 . to 6 
cm high. 

5. Set SMOOTHING, to NORM. 

6. Adjust SMOOTHING so that second sample 
from left is part of waveform as shown in wave- 
form a, Waveform bindicates'response adjusted 
too high: waveform c indicates response adjusted 
too low. ) 
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Figure 3-3. Optimizing Sampling Efficiency 
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Model 1411A 



listsand describes the adjustment controls on the 
front-panel, . . \ 

3-33, LOW' FREQUENCY RESPONSE . If Uie infor-\ 
matlon to be: viewed is greater than 100 ns in width, \ 
response’of the sampllngsystem can be improved by 
.■ slowingdown .the risetime. Set NORM-SMOOTHED 
switch to SMOOTHED arid turn RESPONSE control 
clockwise (increasing or slowing the risetime). Samp- 
ling efficiency will be slightly less than 100% butwtll 
not appreciably affect the accuracy of the measure- 
ments. Do not adjust SMOOTHING, When It is de- 
sired to reset the risetime to' 28 ps, rotate RE- 
SPONSE} control counterclockwise until sampling 
efficiency returrts to 100%.. The system wiirnow'' 
be optimized; risetime of 28 ps (Models 1430A 
and 1431A), 90 ps (1432A) ) and> 100% sampling effic- 
iency. ‘ . 



• . i. 

Table 3-1. 



3-34. GROUND LOOPS. Ground loops can cause 
. undesirable noise arid jitter on the observed waveform, * 
To keep these ill-effects to a minimum, connect all v ’. 
equipment to tire same power source*br as close to- 
’ gether as possible. ‘ \ ' 

3-35. ATTENUATORS. Signals in excess of the' maxi- 
\ itium safe input for the samplers (±3 volts, - Models 
1430A and 1431A and ±5 volts, Model 1432A) may be • 
observed if the signal is first attenuated to the 
safe input level by use of a 50-ohm coaxial attenuator. 
The HP Models 8491A and, 8492 A coaxial attenuators 
may be obtained in several sizes (3, 6, 10, ,20 dB or 
^higher), ■ A variable attenuator, is also available (HP 
Model 3 54 A) providing 0 to 60 dB in 10 dB steps. Re- 
fer to an HP catalog or consult anHPSales/Service 
Office for information oh attenuators to meet any 
requirements. 



\ 



Summary of Front-panel Adjustments 



Adjustments 


■ 4 \ . ' ’ * 

Purpose // ' 

•// . ' 


When Required^ 


Ref. Par. 


MILUVOLTS/CM 

CAL 


. Equalize or balance 
gain of 'Channel A td 
Channel B ; 


1. Initial calibration when Model 
1411A and sampler are pur- 
chased separately 


3-11' 


• } 


' 1 


2. When system combination, is 
' changed * j • 


3-11 \ 


• 0 


• 

* 

, 1 t 


3. After repairs or periodic 
calibration 


■ 


VERT CAL > 
• 


Calibrates gain of .entire 
vertical sampling system 
to the particular deflection 
plate sensitivity of the CRT 


1. When system is installed in oscil- 
. loscope for first time 

2. When changed from one oscilloscope 
to another 


3-12 

j . 

. j 

3-12 / 


1 . ‘ 




3. After performing MILUVOLTS/CM 
CAL Adj 


Figure- 

3-4 






4. After repairs or periodic 
calibration 




RESPONSE 

- t 


Adjusts risetime to desired 
value, or to compensate for 
extreme temperatures. , 


1. When ambient temperature exceeds 
40° C (104° F) or drops below 15° C 
(59° F) 


3-29 

* 


0 ~ 

0 


• 


2. When risetime faster or slower than 
normal is desired • 1 * 

' t • 


3-30 






3. To improve low-frequency response 


3-33 


* * 

* - 


• i 


4. To optimize response when units are 
purchased together (SMOOTHING is 
calibrated at factory) 


3-27 


/ ... 9 . 


• 


5. Initial calibration when units are pur- 
chased separately or when unit com- 
bination's changed 


3-28 

f 






6. After repairs or periodic calibration 




SMOOTHING 

t 


Adjusts loop gain of the 
vertical sampling system 
for 100% sampling 
efficiency 

l 


1. Part of initial calibration procedure 
when units are purchased separately 

2. When risetime has been changed 
from normal 


3-28 

3-30 


' 




3. When Compensating for ternperature 
extremes 


3-29 


1 




4. After repairs or periodic calibration. 





L 1 



3^4 
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Figure 3-4 




MILLIVOLTS/ CM CAL AND VERT CAL 



Set both Channel A and B VERNIER to CAL. • 

Mechanically center Channel'A MILLIVOLTS/ 
CM CAL adjustment. • ♦ 



Use a power supply with a low output 
impedance L<1 ohm) such as the HP 
Model tflllA in step 4. Do not use a 
power supply with a high output im- 
pedance as dimage to the sampler 
and/or power supply may result. If 
a power supply with low output im- _ 
pedance ( <1 ohm) is not available}" * 
use the IV CALIBRATOR output'drt* 
the oscilloscope. Remove the 50-ohm 
termination from the sampler before 
connecting the IV CALIBRATOR signal. 



Do not use the 10V CALIBRATOR output 
since this exceeds the maximum safe 
input of the samplers. , 

Observe a 1-volt pulse or dc voltage on Chan- 
nel A and adjust VERT CAL for exactly 10 cm 
of deflection on the 100 mV/cm range. 

Change mode selector to B'and connect the 
known' voltage to Channel B INPUT of the 
sampler. 

Adjust B MILLIVOLTS/CM CAL for exactly 
10 cm of deflection on the 100 mV/cm range. 

Note • 

After performing the MILLIVOLTS/CM 
CAL and VERT CAL adjustment, check 
sensitivity accuracy on the 5, 2, and 1 
mV/cm ranges. If deflection is not with-, 
in ±5% on these ranges, perform the 
stretcher gain adj described in Section 5. 



Figure 3-4. MILLIVOLTS/CM CAL and VERT CAL Adjustments 



02593-2 



3-5 



- -x 




1 Vi. . ' 



.* ) ;►.«*» Vr > v i *»tr » '•^v i : ♦; .vw > v»r>- &*■.$*« •«*.>. v *» , 






Section in 
-Figure 3-5 
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SINGLE CHANNEL 

l>Set mode selector to A or B as desired. 

2. Connect the signal to appropriate INPUT of the 
remote sampler. 

Do not exceed the imximum s'afe 
input for the sampler. 

Models 1430 A and 14? 1 A ±3Vpk-pk 
Model 1432A ±5Vpk-pk / 

3. Set MILLIVOLTS/CM and VERNIER.as required. 

4. Set horizontal controls as required to obtain 
~ display (refer to Horizontal plug-in manual). 

5. If noise and/or Jitter is present on signa/and is 

not desired, set NORM-SMOOTHED switch to 
SMOOTHED. * 

0". Set polarity switch of appropriate channel to 
desired position. ' T 

Note / T 

If the RESPONSE, SMOOTING, /or VERT 
PO.S controls of the unused channel are 
maladjusted, the Model 141 lA//ampler may 
have spurious oscillations that will degrade the 

. operation of the channel being dsed. 



/ DUAL CHANNEL 

A. Set mode selector to A & B. 

ByConnect signals to the INPUTS of the remote 

/ saippLer. Observe maximum voltage ratings 
/ of sampler in use. , ^ 

/ C. Set MILLIVOLTS/CM and VERNIER as i*qquired. 

D. Set horizontal controls as required to obtain 
display (refer to horizontal plug-in manual). 

. E. Two completely independent displays will be 
presented enabling amplitude and time com- 
parisons to be made. 



figure 3-5. Single and Dual Channel Operation 



02593-2 



• V 




I 



Model 1411 A 



' '"•< »* in** w? 



.. £r~ 



Section in 
Figure 3-6 



5,B 




HIIA-A-16 . 



.f-f'r 



ALGEBRAIC ADDITION 

1. Set mode selector tor "A + B;i 

2. Connefct sfgnals tS INPUTS gf remc/te sampler. 
Observe maximum input limits. A 

3. For a meaningful display, set bp£h MILLIVOLTS/ 
CM and VERNIER controls to/sarn^ setting. 

4. Set horizontal controls as required to obtaih 

desired display. • ; 

5. Set both polarity switches to same position (both 
+UP or both -UP); 

6. The trace represents the algebraic sum of channel 
A and B signals. 



’ / 
/ 



DIFFERENTIAL OPERATION 

A. Perform steps 1 through 4. of algebraic addition 
operation. 

B. Set one polarity switch to +UP and the other po- 
larity switch to -UP. 

C. The trace will represent the algebraic difference 
( .between cfhannel A and B input signals. 



Figure 3-6. Algebraic Addition and Differential Operation 
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Section IV 

Figures 4-1 thru 4-4 



Model 1411A 



A. SIGNAL BEING SAMPLED 
6 70 



B, PRESENTATION ON CRT • 



Figure 4-1. Sampling- Technique 
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Figure $r2.- Basic Sampler 
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Figure 4-3. . Basic Sampler with Vertical Amplifier 
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SECTION IV 

PRINCIPLES OF OPERATION 



t . . 



4-1. INTRODUCTION. 

4-2. Tills section provides circuit theory analysis of 
* the Model 141 1A Sampling Vertical Amplifier. An 
explanation of general sampling theory is presented 
-before covering the specific theory of the Model 14HA. 

' ' 1 

4-3. GENERAL THEORY. 

. 4-4. Sampling oscilloscopes differ from conventional 
1 oscilloscopes in that instead of continuously monitoring 

tne signal under test, the sampling device samples 
the signal amplitude at regulated intervals and in this • 
s} riian P er i synthetically reproduces the sampled signal. 
These samples are presented on the CRT as a- series 
of dots. (See Figure 4-1, ) 

4-5.' Changing the Scan Density control of the sampling 
time base plug-in enables one to see a minimum of 
approximately 50 samples in 10 cm to a maximum of 
more than 1000 samples (dots) In 10 cm. When Scan 
. Density is at or near maximum setting, the series of 
, dots will appear as i continuous line. * 

4-$. VERTICALSAMPLING. 

4-7. A basic sampling circuit is shown in Figure 4-2. 

, consists of a sampling switoh, a series resistor, 
and a shunt capacitor to ground. At the instant that 
the switch is closed, the capacitor begins to charge. 
The switch is closed for such if brief period that the 
capacitor only charges tp approximately 5% of the 
actual signal amplitude. • 

% "* ^ •> * 

•'4-8. Figure 4-3 shows a sampler circuit with a ver- 
tical amplifier and feedback circuit added. Sampling 
is accomplished by momentarily closing the sampling 
switch. Some voltage, determined by the RC time 
constant of the input resistance and capacitance, is 

transferred to the input capacitor, Cj .. This voltage 

is amplified and sent to the stretcher switch. »The 
. stretcher switch is closed at the same time that the 
sampling switch is closed, but remains closed for a' 
much longer period of time. As a result, the stretcher 
capacitor has time to charge to the full voltage output 
of the ac amplifier. This voltage is applied to the 
. vertical amplifier where it is amplified sufficiently to 



drive the vertical deflection plates of the CRT. This 
new level is also fed back through a reverse attpnda.tor,* 
represented as Rflj, to the input capacitor, j Gain of 
the ac amplifier and reverse attenuation are designed’ 
so that the voltage sent back to the input capacitor will 
represent *100% of the sampled signal voltage. ’ * 

‘4*9. HORIZONTAL SAMPLING. 

4-10. The horizontal circuitry of a sampling oscil- ‘ 
loscope defers greatly from that of a conventional 
oscilloscope. The primary function of, the -sampling • 
time base is to generate a sampling command trigger 
for the vertlcalclrcuitsandto move the dots across the 
screen lh uniform increments of . time. ‘- Figure 4-4 
shows an entire sampling system. * ' 

■ * * v ^ ■ • 

4-11. The horizontal scanne^ circuit consists of a sync- 
circuit, time base, ahd horizontal amplifier. . The 
sync circuit 'determined the sampling rate and estab- 
lishes h reference point from which the sampling - 
command .trigger is given. The function of the time 

• base circuit is to felay the sample command to., the 
sampling and stretcher switches and "step” the dots 

across the CI\T* ' 

• • 

4-12 . A conventional time base produces a linear saw- 
tooth’ sweep to continuously move the beam.h.orizontally 
across the CRT. The sampling time base also mpveb. ■ 
the- beam across the screen, but not as a continuous 
movement. It positions the beam horizontally when a 
sample is taken and holds the bham- at this location 
until the next sample is t^ken. The beam is then re- 
positioned to a point slightly later in .time on the CRT, 
and remains there until the next sample; 

4-13. Figure 4-5 shows the horizontal deflection sig- 
nals for both a conventionalandsamplingoscilloscope. 
The staircase ramp advances one step after each 
sample is taken. 

4- 14. . When the staircase potential reaches full-Screen 
deflection, it Is automatically reset (by discharging the 
staircase voltage) to start the next sweep- The net 
result of sampling a high-frequency signal and plotting 
it vertically against a horizontal staircase ramp id a 
reproduction in dot pattern of the original signal under 
test. - 





volts 




TIME fc 

CONVENTIONAL HORIZONTAL RAMP 



TIME ► 

"SAMPLING" STAIRCASE RAMP 
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Figure 4-5. Horizontal Deflection Signal 
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Section IV 

Pai^graphs 4-15 to 4-25 

4-15. MODEL 1411A OVER-AU 
DESCRIPTION. 



Mddel 



1411^.; 



4-16. ThoprimaryfunctionoftheMllAis to receive 
the sampled signal from the remote sampler and amp-‘ 
lily the signal to sufficient amplitude to drive the * 
vertical deflection plates of the CRT. ' Figure 4-6 
shows^the Model 1411A, remote sampler, the main 
. Signal, inputs and outputs of the vertical system. 

4-17. The sampling triggerfrom die hbrizontal plug- " 
in, coupled through the Model' 1411 A to the remote 
sampler, initiates the sampling pro cess. The sampled - 
signal is amplified in the remote sampler. and sent to 
the Model 1411A. It is stored and presented' on the-. 
CRT as a dot of some particular amplitude. 1 ' ‘At die 
same time that die sample is taken, • die staircase 
. trigger is sent to the horizontal plug-in" to advance 
• the horizontal staircase one step, repositioning ’die 
dot horizontally. : ‘ .. & • *' 

i m . 1 . — ■ . „ • f 

> W During the period of presentation, signal feed- 
back is s ent to the re mote sample r to charge die j input 
capacitance to 100% of the sampled value. When the 
next sample Is taken, only a change from the previous V 
amplitude will be detected, ‘ if no change is detected. ' * 

■' 1116 Previous amplitude level will be held for another 
sampling cycle. ' ' * , . 

j.’ + - • *9 

N 4-19. BLOCK DIAGRAM DESCRIPTION^ 

4-20. The following explanation is referenced to • 
Figure,8-r, detailed’ block diagAm. • Refer to the - 
diagram while reading the applicable text. .. Since this 

explanation willpertain only to Channel A, only Channel 

A blocks and blocks common to bodi channels are 
shoiyn in the diagram, Channel B theory is identical ’ 
to t|iat of Channel A. 

>4-21. Blocks common to both channels are the remote 
sampler, pulse generator and switching multivibrator. 

■The basic function of each is described briefly in thd 
* following paragraphs. 

«T 2 ^* SAMPLER. The remote sampler is '■ 

thedevice that actually performs the sampling! - Con- 
tained within the sampler are the sampling 'diodes, j 
sampling capacitors, emitter followers and preampli- ' 
flers for both A and B Channels. Op e ratin g : voltage s 
for the sampler are provided by the Model 1411 A. 
Signal inputs (excluding the signal feed-throughs) > 



. are Channels A and B inputs, signal feedback, and 
,• sampling pulses. The sampling pulses initiate did 
sampling process by gating the diodes on for a brief 
> instant, permitting die sampling capacitors to start 
charging toward Uie signal level. The feedback is used 
between samples to charge die sampling capacitors 
die remaining 95% of die tested signal amplitude. 
/The sampled signal is coupled through a differential 
4 Skitter follower stage to a dc- amplifier. The atop- 
“jea sample is sent Xo die Model 1411A. / 

.. ^-23. . PULSE GBNER’atOR, Upon receipt of a sain/ 

• P^ng ttigg^r from die’ horizontal piug-in, die palie 

• generator circuit of the Model 141 1A generates Jhree 
T s f gnal 5* T1 ]e sampling tniggqr input-is amplifiid and 

■.shaped, and sent to- die remote sampler to gate the ^ 
sampUng diodes. The trigger is amplified and Bent 
to die i Channel A and B stretcher gate amplifiers as 
.di^ stretcher pulse. This stretcher pulse is also sent 
to die switching multivibrator. The pulse generator 
' Provides die staircase generator trigger used in the 

* horizontal plug-in. . . r 

4 "% ,? W ? TCHING MULTIVIBRATOR. The switching ? 
multivibrator controls .die inputVdie main vertical 
amplifier stage (common to both A and B Channels). 
This toaccompitshed by applying bias to the switch- 
;. ing diodes in Aand B Channels.. With' die mode selec- 
tor switch in A position, die diodes in ''A Channel are 
biased on and did diodes in B Channel are biased off. 
This allows Channel A signals *to pass to the output ' 
stage and be presented on die CRT. With die mode * 
selector switch to position B, the Channel A diodes- 
are off and Channel B diode.s are on, resulting in a 
dispiay of Channel B signals. In die A+B mode, both 
Channel A and B switching diodes are biased on sim- 
uyaneously' resulting in the summation of signals 
(algebraic addition). In the A & B mode, the diodes 
of Channels A and* B are alternately biased on and off, 
resuiting in .a dual-trace display. In the A vs B 
mode, Channel A diodes are biased on and Channel B 
diodes are biased off. Channel A signals are sent 
to the output amplifier and the vertical deflection 
plates. Channel B signals are sent to die horizontal / 
amplifier in the horizontal plug-in* resulting in an 
X-Y axis display. • 

4-25.« AC AMPLIFIERS. When the Sampled signal 
from- the remote sampler reached the Model 1411A, 
it is fed through a forward attenuator and sent to the ' 



SIGNAL INPUT' 





■ *.■ . ‘ ' 1 • ’ 
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Figure 4-6. Model 1411A and Sampler 
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. ac ■amplifiers ; The sampled ^signal voltage Is amp- 
lified and ac coupled to an emitter- follower stage. 

4r26. STRETCHER GATE. • The output signal from 

the emitter follower is accoupled to tlie stretcher gate 
circuit. The stretcher' gate receives (Wo inputs (the - 
signal input and , the stretcher pulse from the pulse ; 
. generator). The stretcher gate is turned on by the. 
stretcher ;pulse at^the same lime that the sample is 
taken ih the remote sampler, but the sample pulse 
- keeps tiie. stretcher gate on for a much longer period 
of times Tills time interval is long enough for the 
voltage across the stretcher capacitor to charge to 
tiie full amount of the signal from the ac amplifier. 
When tiie stretcher pulse ends, the gate turns- off. 
The stretcher capacitor has no discharge path so its 
voltage; level jfemains essentially constant. The 
voltage level upon the stretcher capacitor represents 
tiie vertical signal amplitude and will determine the 
vertical displacement of tiie dot for this particular 
. sampling period. Since the sampling rate (function of 
the horizontal plug-in) is adjustable between^' Hz > 
and 100 kHz, each sampling cycle is stretched between 
•10 Msec, and 20 ms. , ^ J 

4-27. DC AMPLIFIERS. The signal level placed on 
the stretcher capacitor is the input to the dc amplifiers. \ 
Outputfrom the dc amplifiers is sent to Jrie differential 

preamplifiers.- ’The. single-ended signal is converted 
to U differential signal. 



■ * ‘ Section IV 

Paragraphs 4-20 to 4-43 ‘ 

. . V - • ' ■ • * _ • . • 

' hnnllf r e , gen ® ra ' tor is a positive trigger from die 
horizontal plug-in. The signal Is amplified and in- 
verted by QJ10 and Its negative collector signal is 
coupled to tiie base of Q108. Q108 is noripaJly off. 
W^en die negative pulse is applied to its bas e,, it begins 
A popbuct. Thepositive-goingsignal at its collector 

°i n 016 w 30 QI09 » causin B it.to start con- • 

ducting also. Thenegative-gping collector of 0109 
appears on the base of Q108, causing. it k to conduct 
even harder; The net result of tills regenerative 
- (bootstrap) action is Uiat Q108 turns on rapidly with 
its collector voltage rislngfrom -27 volts to approxi- 

fr n m M n n H 1 o~ ln ® P^® iti V6 puls e is COUpIed 

from the junction df.C123 and R131do the base of pulse 

r T n e collector signal (stretcher* 

pulse) is sent to die Channel A and B stretched fete ‘ 
circuits, and, to the switcliing multivibrator. It is 
also sent through C129 to the horizontal plug-in as ' 
die staircase generator trigger signal. 

\ P? sitive Pulse from Q108 is also coupled 

through C123 to J4 on the Model 141 rA front panel. 
•This pulse is sent to the'* remote sampler to initiate • 

the sampling cycle. . ’ Z . J 

' . •< . . * ^ . 

4-37. AC AMPLIFIERS. 



4-28, Output of the dc amplifiers is also used for 
feedback purposes. Feedback is sent back through the 
en H tter_ * ollower id the ac-amplifier coupling 
capacitor. Feedback is also coupled dirough a reverse 
attenuator to the remote sampler to charge (or dis- 
charge) die sampling capacitor to*l()0% of the sampled * 
sigial level. ' 

4-J9. SWITCHING DIODES. The switching diodes 
defer mine which signal channel is 'connected to the 
main vertical amplifier. Bias on the diodes is con- 
trolled by di0:_switching multivibrator (Paragraph 
4-24). When the Channel A diodes are biased on, 
die Channel A signal is coupled to the main vertical 
amplifier. 

'4-30. MAIN VERTICAL AMPLIFIER. The output 
stage .consists of differential current, isolators, dual 
emitter^ followers, a differenttal amplifier and output . 
current isolator. The differential signal, coupled 
through the current isolator and emitter follower stages 
is amplified arid sent through the output' current isola-' 
tor to the vertical deflection plates of the CRT., 

4-31, The signal from the input current isolator, is 
also sent to the record differential amplifier,. The 
differential signal is converted to a single-ended 
signal and sent through an emitter follower to the\ 
RECORp output j^ck. , - * 

V ^ ' v 

4-32. MODEL 1411A CIRCUIT DETAILS. * 

4-33. Circuit details are referenced to the schematics 
located in Section VUL '. '» 

4-34. PULSE GENERATOR. 

4*35. The pulse generator (p/o Figure 8-5)‘ provides ‘ 

the saihpling pulses for the sampling diodes; .- Input' 
02593-2 ■ ' .. . - ‘ ' 
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. • 4-38. The sampled signal, coupled from the remote 
sampler, is sent to forward attenuator S101. The 
• a ^ enuate d on all ranges except the 1, 2, and 

v 5 mi , 1 ^, V0lt / pm ranges. The signal is applied to ao 
Amplifier Q1 15 and Q116. Gain of .this stage is var- 
iable between 6 and 60.- The exact amount of gain Is 
^controlled by'the front-panel SMOOTHING adjustment. 

* The sampled signal change is again amplified and 
inverted by both Qll5 and Q116 and the output is ac • 
coupled through emitter follower Ql 17 to stretcher 
gate Q11B. 

4-39. STRETCHER GATE.- ‘ 

4-40. The stretcher gate, Q 119 (normally off),* is 
tu rne.d on by the s tretche r puls e. The negative stretcher 
pu ^ e generator, amplified and inverted 
by Q125, results -,in a positive pulse being applied to 
the gate of Q119.' This positive pulse turns on Q119 
and allows stretcher capacitor C139 to start charging- 
to the incoming signal'level. Since the stretcher gate 
is held on for a relatively long period of tiriie (250 
nanoseconds), the stretcher capacitor hfe time, to 
charge to the full ambunt of Jhe, input level. : * 

4-41. When the stretcher pulse endj^Qll9 turns off, 

. Both Q119 arid Q120, are FETs, offering high imped- 
ance. The stretcher capacitor has no discharge path 
and .the potential placed on IT will remain constant. 
The voltage stored on thb stretcher i^pacitor acts ' 

. As. the input to the dc Amplifiers. ** . / 



v>„ 



4-42. BC AMPLIFIERS., 

• • .//. i '• 

4-43. DC amplifiers Q120 and Q12 1 generate the ait- ^ 
put of die sampling loop. - The feedback from Q121 
collector^ through R195 to Q120 source, Maintains ' 
unity gain in this stage. The same voltage , stored • 
on the stretcher capacitor. will appearon the collector 
Of Q121. This voltage represents th^’dutbut of the 
sampling loop. . * " ■ • . . v,. 



/ 

. / • 

f- ■ 



A •. 



4-?3 






'K* 






1 V 

»> 

> * ^ 



v* Section IV ,sJ 

Paragraphs 4-44 to 4-01, u « 

' .. . 

^ 4-44* SIGNAL FEEDBACK. \ ’ 

* ( t*,- . * •* , , . 

| >'4*45. Feedback froni from Q121 collector is'applied* 
to ‘emitter followers Q117 and.QUB to charge ac amp- 
lifier Coupling capatitor C 137 6b the new signal level. 
Feedbadk is also coupled through reverse attenuator - 

S101 to.the remote sampler to cliarge tlie sampling cap- 
ac ^torarid diodes to 100% of the inpuj; signal amplitude. 

4-4dVblFFERENTIAl AMPLIFIER. ’ • 

• i A 1 ' , :T ■ . ’ ■■ . ■ ' • 

• 4-47*. The signal at Q121 collector is- also coupled • 
V througii S103/ to differential amplifier Q123 and Q124,"< 
' The polarity switch determines whether the signal will / 
be presented as a positive- up or negative^ tip signal ' 
. pnthe'CRT, Atthisstagej the single-eiided signal is / 

'■) converted to a differential signal. Qain is* controlled , 
by tlie sensitivity VERtJIER and the> CAL settings. ; 
Preamp balance adjust R205 is provided to balance the : 1 ' ' 
‘amplifier. v . ' ‘ ^ i n * ••• .'* ; 

/ 4-40. SWITCHING •MUinVliRATOR. ; 

* r , >. i - ■ • 

. 1 • f ' . * ■ , , i . 

*•' 4-49,' The amplified differential signals from Qi23 ' 

;r and Q124 collectors are sent to s witching diodes CR5 01, . ' 

. ’through CR504. The switching multivibrator cdntrols * 
bias on diodes CR5Q1 through. CR508. By forward or - 
.reverse biasing, these diodes, Channel A, B or com- V 
binations of botli may be passed to input -current V' 
isolators Q501 and Q502. * With* tlie rtidde selector : • 

; switch set for Channel A presentation, diodes CR506 , 

ands CR507 are forward biased, reverse .biasing , 
CR505 and CR508 to block Channel IB signals'; *Iri the’ 
same manner Channel A dio’des CR502 at^’CR503’are 
reverse biased, keeping CR5Q1 and CR504 , fOrWard 
biased and allowing, Channel' A signals. to pass to the 
input current isolators. When ‘the mode‘§elector.is' - 
in Bpogition, the above, biasing conditions are reversed, 

•: perrnitlihg ChnnnglB signals, to, be, displayed. * 

•4-5Q. In the A+B mode, diodeS CR502, CH503, CR506 
.’"andCR507 are all reverse 1 . biased,, keeping CR501, v > 
.CR504, ‘ CR505 and CR5&8 forward biased. This alloWs . 
signals from both channels to be algebrjUcally’ added. 

Iii the A&B mode,' the negative stretcher pulse is 
applied to jhe base of trigger amplifier Q5.15. The 
positive collector sigtial of Q515 is used- to -trigger ’ 

the switching multivibrator, alternately changing 
biasing conditions so that Channel A signals »are dis- 
played for one sampling cycle hnd Channel' B signals'/' . 
are displayed on the next sampling cycle,. In the A V 
ys B mode, the Channel A diodes are biased on, and ' 
Channel B ( signals .are routed through S501 to the 
horizontal plug-in fpi* an X-Y display,' ,// 

4.51. INPUT CJURRENT ISOLATOR;, , / ;.i 

4-52; Depending on the mode of presentation selected, 
xthe appropriate signal or combination of signals, is "$- r * v 
applied to the emitters of input current'isoIators Q501 
& a F s Q502. Since the preceding stages pf Channel A 
and Breach draw approximately 1 ma of current from 
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• tills stage, on additional current source is provided 
'(+12, 5V to junction- of R50l. and R502) to keep current 

. through Q501 and ,Q502 constant when In tlie A+B mode, ' 
. (boto channels connected), . . 

4-53. ThesigpaIsjit > Q50l/Q502 cbliectors. are applied 
to tlie bases of emitter/followers Q503/Q504, 

/4-5‘4. EMITTER FOLLOWER. * „ 

/ , ,. , S\' t • V ’i . / 

4-55. Emitter followers' i Q503/Q504 fcoilple the signal* 
„ to differential amplifiers Q505/Q506. Differential sig- 
nal diifepence can be greatly reduced by pressing toe 
BEAM FINDER switch. Tills causes relay. ; amplifier 
Q509 to Conduct, energizing K5 01, When K501 ener- 
gizes, it places R505 in parallel with resistor div- 
ider network R507 torough R512.- This greatly re- 

■ duqes- the yoltagbs -applied to Q503/Q504 bases. The 
^RGrcnce' in deflection plate voltages become small 

- Seriouijh to locate the trace regardless of signal ampli- . 

6ude or toe, setting of toe VERT POS control. 

7 V r. , ■'* V . . ' ' . 

4-56. OUTPUT CASCODE AMPLIFIER. - ’»* . 

*' .. V . ♦ ; • » , ^ i 

’ 4-57. The emitter follower outputs are sent to differ- 
ential amplifier Q505/Q506. The amplified and inverted 
•* signal is' coupled to output current ‘isolator Q507/QS08 . 
Gain of. this stage is calibrated with VERT CAL R524. 
"Frequency adjust C506 is used to^ Adjust' high-frequency- . 
s aln * r;.; '• v • • v ' , 4 ; ; 

" .4-58. Y RECORD' OUTP'UT. ; *. 

. 4-59, A portion of thje signal voltage developed across 
, resistor network- R507 .toroLigl) R512 is applied. to tjie 

• Bases^ ;'ot record^ ''differential- amplifier Q510/Q511. 
Ghin is ^controlled by; front- panel Y AMPLITUDE • 

‘^adjustment R535. The single-ended Output frpm Q510/ 

■ “collector is sent torough emitter-follower Q512 to the ■ - 

front-panel' Y RECORD jack. Y.DC LEVEL R537 
adjusts tlie dc level of tlie;, recorder output signal. • '' 

4-60. +1 2.6V POWER SUPPLY. 

. • ’ V 

4.-61. ' All required operating voltages are provided by 
the oscilloscope except for tlie +12. ,6V supply shbwn 
in Figure 8-13, The 6; 3 Vac input is stepped-up, rec- 
tified, filtered and regulated. Sensor amplifier. Q578 
will sense any variation of .output voltage and .apply an 
error signal through Q575 to the base of series reg- 
ulator Q576 to increase or decrease cii r rent, /compen- 
sating for voltage fluctuations. Current limiter 9577 ‘ 
is normally biased off; . If a short occurs .acfcoss the 
output, the base of Q577 goes positive, turning Q577' : 
./on. The n6gatlv6-going collector voltage/ coupled ■; 
through t Q575 to the base of the series ‘regulator 
biases off Q576. The qur rent that will flow -through the 
external circuit is limited to the current required to . 
keep Q577 on. Additional pverload protection is pro- 
vided by fuse F575, ..Potentiometer R80 adjusts the 

- output for exactly +12. 6V. . v 
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SECTION V 



PERFORMANCE CHECK AND ADJUSTMENTS.;-' \ 

. • •• . • ♦ ** '■ '\ 

5-1. INTRODUCTION. ' 5.6: PROCEDURES: ' ' 'i < 

,■ 6-2, 'fills section includes adjustmentprocedures and \ 5-7.^ Install' the . Model 1411A samplingstime base* 

A a performance check. The performance check may be combination in the oscilloscope and allow 10. minutes 

used as incoming inspection or after repairs or adjust- to J warm ’" u P' .Perform the following checkSvahd 

merits have been nmde to verify that the instrument adjustments in the same sequerice as tliey are' listed 

meets the specifications listed in Table 1-4. When since . control settings are all referenced to piTor" 

the initial performance check is made, record tlie settings^ '■ . ■ , , ' ~ 

indications in the enclnsrirf Pprfnrmnnrn ’ *>_’ ’’’L' .”7 



. — — — — - mouC) \UUU1U UIU 

indications in the enclosed Performance Check Record 
so that checks made at a later date can be compared 
to the original indications. If adjustment is required, 
'refer to Paragraph 5-10. ‘ i - 

5-3. PERFORMANCE CHECK. 

* i-’y • . 

5-4. TEST EQUIPMENT REQUIRED. ' V. 



f CAUTION j 

’ COJUUUUUUUUO ' - 

Do hot connect tlie remote sampler (1430A, 
1431A, or 1432A) to the Model 1411Aat this 
7 . ; time. /__ •• . ... 

5-8. POWER SUPPLY VOLTAGES ' ;■ ,* 

/ ' ’ 9 V 

5-9. ,Using-a dc ! voltmeter, check the +82. 5y.ond 

_RO R1T AlinMll nn 1 b- At. w J .1, 4 id « i * — . . 



' dilca for the potfdrmi . 

anee check and adjustments is listed in Table 5-1. plies can vary ±5% from the stated amount however 

to,l ‘ to ■ - Uw ty > >otag”. must be within l-volt of each otto 



. - » — ^ — »****. * * run U* cav.11 UUIUI 

(absolute values). Damage to tlie, sampling diodes 

• * 41 

W • • 

. ■ ■* i ■ * 

Table 5-1, Recommended Test Equipment ■ , ; 

— ■ 1 * . ' / ’■ 



Ihstrument 

• : f , Type Model 


Characteristics 


; | Ref 
. Para . 


Required for' 


* DC Voltmeter 

V 


- HP 412 

« 

J ' 


.* 100 Vdc 1% . 

* t 

•v/ V ' •/ ' ^ 

. ’U * 


5-9,, 5-10 
. 5-18 


±82. 5 V Supply Check 
+12. 6 V Supply- Adj 


Variabje Power 
Supply 

/ 


HP Harrison 
6111 A* ' 


. ’.‘OS.Vito 2 V i. 01% 

< Lohm output impedance 


5-12 

5-24 


Attenuator Accu racy 
Check 

Sensitivity Calibration 


Variable\Pulse 
. Generator 

* . f 


HP 222A 

t 


2 V 50 kHz 


,5-13 

t ' * 


Vernier Check 


Fast Risetime 
Pulse Generator 

. v 

< 


HP 1105A/1106A 
/ 

1/ 

‘ •* i 

• % * 

s 

i * 

. s 


28 ps risetime 1 

V , - *. 

' ’ '■ . : U 

C • 

♦ • r . 


/ 5-15 
• 5-20 

5-21 


Recorder Output Check 

Stretcher Pulse Width 
Adj * 7 

Stretcher Gain and 
Balance 


High Frequency 
Oscilloscope 

i • »• • • 

*: a 

• . . * . , 

* • • . . 


HP 180A 
HRJ.801A 
HP 1821A 


20 MHz ' y 

* » 

vV ■ .X, •• 


5-15 

5-20 


Recorder Output Check 
Stretcher Pulse Width 
. Adj 

s. 


10:1 Divider Probe 

* , * • 


. HP 10004 A 


• ’ " 1 


5-20 

■ b 


Stretcher Pulse Width 
• Adj , 
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i Section V • ; ^ 

> P^agrapha,6-l(j’tQ’5-14 

^ , . ' . ■ V. , 

may occur If these voltages are Opt of tolerance. 

• Check the +82. 6-volt supply at the white-brown-gray 
lead (918) from the pulse generator and supply board. 

, Check the -82,5-volt supply at the whltfr-orange-green 
(935) lead. If the ±82. 6- volt supplies are not within 
the {specified tolerances and the ±100- volt supplies 
from the Model 140A are good, replace diodes VR101 
and VR102 (matched pair). 

; 5-16. Connect the .voitmeter to the output of the 
+12. 6-volt supply (positive lead of electrolytic ca- 
pacitor C87 7 on main vertical amplifier board). Adjust 
R680 for +12.6 ±0. IV. Connect sampler to Model 
1411 A. 

Note 

. * t • 

' If the Model 1411A and sampler have been 
y purchased together, perform the VERT ' 

CAL adjustment (Figure 3-4, step 4) prior 
to the following checks. 

• r . 

If the Model 1411 A and sampler have been' 
purchased separately or if : a different 
sampler is beingusedwiththeModel 1411A, 
perform the entire adjustment procedure , 
described in this section prior to the fol- 
lowing checks. 

5-11. MODES OF OPERATION. 

a. Set sampling time base controls as follows (if 
time base is a Model 1425A, settings will apply to 
MAIN SWEEP): * “■ 



SYNC PULSE * . . 

time/cm. • . * • • • 
VERNIER- • • . . . 

Magnifier • . . 

SCANNING • 
Trigger MODE • • 
Trigger SLOPE • • 
Trigger Source * * 
Trigger Sensitivity 



• .... ON 
1 pSEC/CM 

CAL 
» • • • ^xr 

• NORMAL 
FREE RUN 

+ 

••••■■ INT 

• • •. SENS 



b. Set Model 1411A controls as follows: 

Channel A and B MILLIVOLTS • •'•*’. . . 50 

Channel A and B SMOOTHING ; • • • NORM 
(adjust for optimum response) 

Channel A and B Polarity ••••••••• +UP 

Model Selector a 

jj 

c. Rotate Channel A VERT POS. Trace should 
move vertically. 

d. Change mode selector to A + B. Both Channel 
A and B VERT POS controls should move, trace verti- 
cally, 

e. ■ Set mode selector to A&B. Two traces should 

appear. Channel A VERT POS should move one trace 
vertically, and Channel B VERT POS should move 
the other trace, '* - 

f. Switch mode selector to Channel B. Channel B 
VERT POS should move trace yerHp aj|y f . 

g. Switch mode selector to AvsB, Channel A 
VERT POS should move dot vertically and Channel B 
VERT POS should move dot horizontally. ' 



•* * • ' Model 1411A 

. ■ • ' ■ r ■ 

5-12. ATTENUATOR ACCURACY. 

a. Connect the HP Model Gill A Power Supply to 
Channel A INPUT of the remote sampler. ' Set mode 
selector to A. * 

If similar equipment is substituted for the 
HP Harrison G11IA Power Supply, it must 
-have an extremely low output impedance 
(less tliaq 1 ohm), . If a power supply, or 
voltmeter calibrator .with a high output 
impedance is used, damage to the sampler 
and/or power supply may occur.* . 

In substituted equipment, voltage transients' , 

may be present that exceed the maximum 
safe input of the sampler. These transients 
will occur between switch positions on the 
vdtage or multiplier range switches. To 
^ avoid damage to the sampler, disconnect 
«•' - the input before changing voltage or multi- 

plier settings. 

v f • > , • ’ . 

b; Set Model 1411A .MILLIVOLTS/CM and Power 
Supply outputs as outlined in Table 5-2 and check for 
indicated centimeters of deflection. 

c. Repeat steps a and b for Channel B. 

* 

Table 5-2. Attenuator Accuracy 



5-13. VERNIER. 

a. Set Channel A and B MILLIVOLTS/CM to 200. 

b. Connect a variable Pulse Generator (Model 
222A) to Channel A 7 INPUT. Adjust amplitude for a 
1-cm pulse at 10 kHz. Do not exceed IV amplitude. , 

c. Rotate VERNIER fully cw. Pulse height should 

increase to at least 2, Gjcm. 

d. Repeat steps a, b, and c for Charmel^IL . 

e. Disconnect pulse generator. / 

5- H. .NOISE. / 

a. Center trace on screen. / . 

b. » Switch Channel A MILLIVOLTS/CM through 200 
to 5 ranges. With Models 1430A or 1431A Samplers, 
noise should be less than 7 mV; with Model 1432 A, 
noise shpuld be less than 3 mV. / 



MILLIVOLTS/ CM Power Supply 
•Output (volts) 


Deflection 


*200 , 1 


5 cm ±1,5 mm 


10 b 1 


10 cm ±3 mm 


50 0.5 


10 cm ±3 • mm 


20 0.2 


10 cm ±3 mm' 


10 0.1 


10 cm ±3/ mm 


5 . • .05 


10 cm ±5 mm 


2 .02 


10 cm ±5 mnT 


1 .01 

— 1 ' 1 


10 cm ±5 mm 
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c. .Switch NORM-SMOOTHED to SMOOTHED and 
•repeat step b, Noise should be less than 1/4 of that 
observed in NORM position. 

d. Repeat steps a, b, and c fpr Chanriel B. 

5-15. RECORDER OUTPUTS. * 

•i* 

a. Connect variable Pulse Generator to Channel 

A probe, terminated in 50 ohms. '. 

b. Connect trigger output from Pulse Generator to 

tlie external trigger input of the sampling time base 
plug-in. Set Trigger Source to EXT, Trigger SLOPE 
to and adjust Trigger LEVELahd Trigger MODE 
for stable display. v *‘ 

c. Connect the high-frequency oscilloscope to X 

RECORD output. . 

d. Adjust tlie X RECORD AMPLITUDE control 
over its range and check that the. X output can be 
variedfrom 0.05 to 0.2 volt/cm approximately. 'Check 
that the DC LEVEL control will vary the X output level 
from -1.5 to +0.5 volts approximately. .. 

e. Connect the high-frequency oscilloscope to Y 
RECORD output. 

f . Adjust the Y RECORD AMPLITUDE control over 
its range and check that the Y output can be varied from 
o:05 to 0. 2 volt/cm approximately. Check that' the 
DC LEVEL control will vary the Y output level from 
-1. 5 to +0. 5 volts approximately^ 

5-16. ADJUSTMENTS. 

5-17. Calibration procedures for the Model 1411A 
are given in Paragraphs 5-18 through 5-24, To cali- 
brate, remove the vbottom cover of the oscilloscope 
and set the oscilloscope onitsside. Check and adjust 
the power supply voltages in the oscilloscope main- 
frame. Calibrate the sampler with which the 1411 A 
is to be used before making adjustments in the 1411 A, 
Equipment required to perform the adjustments is 
listed in Table 5-1. - ■_ 

5-18. +1 2.6V SUPPLY. - 

Connect the DC Voltmeter to the output of tlie 
+12. 6V supply (positive lead of electrolytic capacitor 
C577 on main amplifier board). Adjust R580 ior 
+12.6 ±0. IV. " **> 

5-20. STRETCHER PULSE WIDTH ADJUST. 

a. Connect a Fast Riseti me Pulse Generator (HP 
Model 1105A/lf06A) to sampler INPUT. If using a 
1432A, use either a 1105A/1106A or Model 2-13B and 
isolate the pdlse generator from the sampler input 
with 20 cm of air* line. Free-run the Time Base and 
use the SYNC PULSE to trigger the pulse generator. 

b. Adjust time base for a stable display. Set 
SCAN DENSITY to minimum. Using RESPONSE 
control, dver- optimize the. sampling efficiency (see 
Figure 5-1). 

* : •' A 

c. Adjust Stretcher Gate Width adj. R183 for maxi- 

mum vertical separation of dots (over-optimized 
sampling efficiency). '•* O 

d. Readjust RESPONSE for 100% sampling efficiency 
(see Figure 5-1). 
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Section V 

f Paragraphs 6-15 to 5-23 

5-21. STRETCHER GAIN AND BALANCE,' 

a. Set time base SCAN DENSITY fully clockwise, 
and other controls as described in Paragraph 5-20,. 

* b. Switch SMOOTHED- NORM switch alternately 
between NORM and .SMOOTHED; Adjust stretcher 
balance adjust R189 for no shift in display and stretch- 
er gain adj R194 for no change in size;- Make adjust- 
ments in SMOOTHED position using NORM for 
reference; 









.. . ./;/ ,.. v , . . 

a. Remove pulse generator input'. 

b. Set^ijiannel A and B MILLIVOLTS/CM to 1. - 

c. . Adjust baseline with VERT POS over CRT fai?e 
and locate point where no trace shift occurs when * 

- polarity is changed from +IfP to -UP. 

d. Adjust preamp bal adj R205 until trace is cen- . 
. .tered. Check +UP and -UP for trace shift. If shift 

, occurs, repeat steps c and d. , r , 



e. Change mode selector to Channel B and repeat 
Paragraphs 5-20, 5-21, and 5-22 for Channel Busing • 
stretcher pulse width adjust R383, stretcher balance 
adjust R389, stretcher gain adjust R394, and preamp 
fcal adjust R405. 



5-23. FREQUENCY RESPONSE. 



a. Remove input* • 

b. Set mode selector to A & B. 



’ K ' 



LAST 

SAMPLE- 

FIRST 

SAMPLE- 

LAST 

SAMPLE 

.% *' 
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Figure 5-1. Sampling Efficiency 
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table 5-3 

c. Set horizontal SCAN DENSITY to minimum. 
Using VERTy>OS controls, position Channel A trace 
at top of CRTOand Channel B trace at bottom of CRT. 
Adjust C504 To eliminate the tails on die dots. Re- 
verse the trace positions and check to see that the 
. tails have been eliminated. 1 

5-24. SENSITIVITY CALIBRATION. 

a. - Remove the 50-ohm^ loads from sampler and 
perform the MILLIVOLTS/#!* and VERT CAL adjust- 
ments to both channels as outlined in Figure 3-4. 

• • • ■ . « % 

b. Connect the variable Power Supply tq the samp- 
ler Channel A INPUT. 

. V— cMmrvmw 
fc CAUTION j 

if. ‘ * ” , , • 

If substitute equipment is used in place of 
the recommended HP Model 0111 A, observe 
the precautions as previously outlined in 
. Paragraph 5-12, *, . . 

c. Connect a l pP, 200V capacitor from each CRT 
vertical deflection plate to ground in the oscilloscope. 
Connect one capacitor to the green wire and other ca- 
pacitor to the white wire on the CRT. 

.* 4 » : 

* d* Set' sensitivity to 1 MILLIVOLTS/CM and alter- 
nately connect and disconnect the power supply. Ad- * 
just stretcher w gain R194 for exactly 10 cm of deflection. 

e. JPerform the MILLIVOLTS/CM CAL fqr Channel 
A, and repeat steps c through e until no interaction 
occurs between these two adjustments. 



Model 1411 A 



Note 

If die gainfrom MILLIVOLTS/CM CAL is <" 
not correct for diis adjustment,' readjust 
VERT CAL. The VERT CAL potentio- 
meter is located in die center of die mode 
switch and controls die gain of both channels. 

f. Change mode selector to B and repeat steps c 
through e, adjusting Channel B stretcher gain adj R394. 

g. Disconnect the capacitors which were connected 
in step c. 

h. Check accuracy on all ranges for bodi Channel 

A and B, setting controls as indicated in Table 5-$. 



Table 5-3. Sensitivity Calibration 



MILLIVOLTS/CM 


Power Supply 
Output 


Deflection . 

i 


100 


1V 

w 


Adjust MILLI- 
VOLTS/CM 
CAL for 10 cm 


200 


IV 


5 cm ±1. 5 mm 


50 


0.5V 


10 cm ±3 mm 


20 


0.2V . ‘ 


10 cm ±3 mm 

l 


10 


0. IV 


10 cm ±3 mm 


1 


.01V 


Adjust R1 94 
(R394) for 10 cm 


-2 


.02 V 


10 cm ±5 mm 


5 


.05V 


10 cm ±5 mm 










i 




i 
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’ Model 1411 A Performance Test Record 
< Instrument SeriAl Number 


M 

• » t 

•» 



Check 



,5-8, 9, 10. ' POWER SUPPLY VOLTAGES 



82.5 
82 . % 



Limit 



MODES OF OPERATION 



5-13 



5-14 



ATTENUATOR ACCURACY 



VERNIER 



• NOISE 



200 

100 

50 

20 

r 10 
5* 



A 

A+B 

A&B 

B 

A vs B 



Channel A 


9.7 cm 


10. 3 cm 


9.7 cm 


— 10. 3 cm 


9,7 cm 


10. 3 cm 


9.7 cm 


10. 3 cm 


9. 7 cm 


10.3 cm 


9,5 cm 


— 10. 5 cm 


9, 5 cm 


— 10.5 cm 


9. 5 cm 


_ 10. 5 c m 


>2.5 cm 



<7 mV. 
<3 mV. 



. Channel B 


9.? cm 


10. 3 cm 


9. 7 cm ___ 


— 10.3 cm 


9.7 cm 


10. 3 cm 


9.7 cm 


_ 10. 3 cm 


9. 7 cm 


— . 10. 3 cm 


9.6 cm 


— 10. 5 cm 


9. 5 cm __ 


— 10. 5 cm 


9. 5 cm 


10. 5 cm 


>2. 5 cm 



RECORDER OUTPUTS 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 



0-2. This section contains information for ordering 
replacement parts. Table 0-2 lists the parts in alpha- 
numerical order by reference, designation. All chassis- 
mounted parts (assemblies, and parts not mounted on 
assemblies) appear first, followed by each assembly 
with sub-assemblies (if any) and components mounted 
on that assembly. Reference designations for groups 
of identical items may be shown as TP1 through TP9 
.followed by a single part number and description in- 
dicating that TP1 through TP9 are separate but identical 
parts. ' . , 

0-3 . Parts consisting of several smaller, yet separately 
replaceable parts such, as relays or jacks have all 
sub-parts listed so that partial replacement of these 
items can be accomplished. Miscellaneous parts 
which are not assigned reference designations appear 
at the end of the chassis parts listing and at the end 
of each assembly listing. 

6-4. ORDERING INFORMATION. 

0-5. Many parts used in Hewlett-Packard equipment 
are manufactured by HP or are selected by HP under 



specifications more rigid than the manufacturer's 
standard specifications. These parts must be ordered 
directly from Hewlett- Packard Company. Information 
^concerning standard replaceable parts will be supplied 
Imjon request to allow procurement directly from the 
manufacturers. Contact the local HP Sales/Service 
Offihe for details. * 

0-0. To obtain replacement parts from HP, address 
order or inquiry to the nearest Hewlett-Packard 
Sales/Service'Office (names and addresses in rear of 
manual), and supply the following information: 

a. HP Part Number of item(s). . 

• . ■ _ ' , , .v 

‘ b. Model number and eight-digit serial number of 
instrument. 

c. Quantity of part(s) desired. 

0-7. To order a part not listed in the table, provide 
the following information: 

a. Model number and eight-digit serial number of 
the instrument. 

b. Description of the part including function and 
location in. the instrument. 



Table 6-1. Reference Designators And Abbreviations 



REFERENCE DESIGNATORS 



A 


■ assembly 


F 


* fuse 


M 


• meter 


Tit 


0 


* motor 


FL 


* Hl|er 


MP 


" mechanical part 


TP 


C 


■ capacitor 


It 


-• hardware 


P 


plug 


. V 


CP 


'« coupbng 


IC 


■ integrated circuit 


Q 


* transistor 




cn 


« diode 


J 


" jack 


11 


* resistor 


Vlt 


DL 


• delay line 


K 


’ relay ■ 


HT 


* thermistor 


w 


DS 


• device signaling (lamp) 


L 


- inductor 


S 


' switch 


X 


E 


• * ntisc. electronic part 


LS 


« speaker 


T 


■ transformer 


V 



amperes 
amp It tier 



- bandpass 

• carbon 

■ counti*clockwlse 
» ceramic 

* coefficient 

• common 

* composition 
« connector 

■ cathode* ray lube 

* clockwise 

« deposited carbon . 

• electrolytic 
» encapsulated 
» external 

• farads 

■ field effect 
transistor 

* fixed 

■ germanium 



meg 
melfliVi 
met ox 
mfr 

mlnat ’ 
mom' 



* glass 

• gnund(cd) 



ABBREVIATIONS 

S 



' henries 

* mercury 

* hour(s) 

* Hewlett-Packard 

• intermediate Ireq. 
' impregnated 

" incandescent 
*• tncludefs) 
insulation(cd) 

■ Internal 

kilo (I0 3 ) 

* linear taper 

• logarithmic taper 

• low pass filter 

-mllti (to* 3 ) 

•*,. mega <10 6 ) 

» metal film 

■ metal oxide 

• manufacturer 

■ miniature 

■ momentary 



j mounting 

• mylar 

• nano (10*®) 

• normally closed 

• neon 

» normally open 

• negative positive zero 
(zero temperature 
coefficient) 

r not separately 
replaceable 

• order by description 

• oxide 

» printed circuit 

• picofarads « ‘ ' 

10->2 farads 

• |>cak inverse voltage 

• part uf 

• porcelain 
» position (s) 

• potentiometer 

• peak-to-|>eak 



rectifier 



s-b 
Se q 
sect 
sum Icon 
Si 
sit 
si 
spl 



terminal hoard 
lest i* >iu! 

vacuum tul*>, neon lull), 

photocell, etc. 

voltage regulator (diode) 

cable 

socket 

crystal 



■* radio lrv<|uency 

■ slow -blow 

• selenium 

• seel Ion (s) 

« semiconductor 

• silicon 
« silver 

■ slide 

• special 

. tantalum 

• time delay 
’ toggle 

■ lilanium 

• tolerance 

• trimmer 



» micro (10-6) 

■ variable. 

• watls 
» with 

• without 

• dc working volts 

• wt rewound 
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Table 9-2 



Ref 

Desig 


HP Part No. TqI 


A104 


01411-60501 1 


A 105 


01410-66505 1 


A106 


01411-63401 f J 2 1 


A107 


01411-63401 . 


A501 


01410-66506 1 


C120 


0180-0091 2 


C121 


0180-0091’ 


C122 


/ 0180-0161 1 


C123 


0140-0197 1 


C124 


0140-0178 1 


C125 


0160-0051 3 


C126 


0160-0161 5 


C127 


0160-0161 


C128 


0150-0051 


C129 


0150-0051' 


C130 


0180-0155 8 


C131 


0180-0155 


C132 


0180-0155 


C133 


‘ 0160-0161 


C134 


0180-1735 3 ,i 


C135 


0160-0153 2 < 


C137 


0160-0407 6 ( 


0138 


0180-0155 ‘ ( 


C139 


• 0140-0200 ( 


' C141 


0140-0200 C 


C331 . 


0180-0155 C 


C332 


0180-0155 C 


C333 


' 0160-0161 , c 


C334 


0180-1735 [ C 


C335 


0160-0153 C 


• ( 

C337 


'0160-0407 C 


C338 


0180-0155 C 


C329 


0140-0200 C 


C341 , 


0140-0200 I c 


C501 


0140-0194- 2 . c 


C502 


0140-0194 C 


C503 . 


0140-0199 lie 


C504 


0130-0016 1C 



Table 6-2 tj Replaceable Parts 

Description 
(Refer to Table 6-1. ) • 

A: supply bo^rd \ 

A: stretcher board (see Note below) 

A: attenuator switch, channel A 
A: attenuator BWitch, channel B 

4 

A: vertical amp 

.v . 

C: fxd elect-10 pF lOQvdcw 
C: fxd elect 10 pF lOOvdcw 
C: fxd ta 3. 3 pF 20% 35vdcw 
C: fxd mica 180 pF5% SOOvdcw 
C: fxd mica 560 pF2% 300vdcw 

C-fxd cer 100 pF600vdcw 
C: fjcd my 0.01 pF10% 

C: fxd my 0.01 PF 10% 

C: fxd cer lOO pFGOOvdcw 
C: fxd cer 100 pJT600vdcw 

C: fxd ta 2. 2 pF20% 200vdcw 
C: fxd ta 2. 2 pF20% 200vdcw 
C: fxd,,ta 2. 2 pF20% 200vdcw 
C: fxd my 0. 01 pF 10% 

C: fxd ta 0. 22 pF35vdcw 

C: fxd my 1000 pF 10% 



7 
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C: fxd. mica 390 pF 5% 300vdcw 



. lAu ui fir 't zu 

: fxd my 0.01 pF 10% 



C: fxd mica 390 pF 5% 300vdcw 



t 1 , 



y 



i t 



I 4 



- V 



' Note 

A105 stretcher board, HP Parpfo. 01410- 
66505 Is common to both the HP Model 
1410A and HP Model 1411A. If this board 
is replaced on the Model 1411 A, R201 and 
R401 (shown In Figure 8-8) must be re- 
moved. 
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Table 6-2, .Replaceable Parts (Cant’d) 

; — 'J&: : 


) 

l 

y ‘ 



DosIb: 



0180-1735 
0140-0193' 
0140-0193 
0140-0191 
' 0100-0155 



Description 
•(Refer 'to Table 0-1. ) 



r * 

C: fxd ta 0. 22 PF35vdcw 
C: fxd mica 82 pF 5% 300vdcw • 

C: fxd mica 82 pF 6% 300vdcw 
C: fxd mica 66 pF 5% 300ydcw 
C:.fxd ta 2.2 pF20% 20vdcw 




C575 0180-1783 1 C: Ixd al‘ elect 1000 pF -10 Vf6% 35vdcw 

C570 0160-0161 C: fxd my 0. 01 pF 10% 

C577 0180-0097 , 1 C: fxd elect 47 pF 10% 35Vdcw 

C580 0150-0052 C; fxd per 0. 05 pF 20% 400vdcw 

CR109 1901-0040 28 CR: si' 

CR110 1901 r 0040 CR: si ‘ 

CR112 1901-0040 CR: Si 

CR113 1901-0040 , CR: si 

CR114 1901-0040 CR: si 

CR115 1901-0040 , CR: si 

CR116 1901-0040 CR: si 



CR118 

CRU9 

CR120 



1901-0040 

,1901-0040 

1901-0040 



CR: si 
CR: si 
CRr'si 



CR316 

CR318 

CR319 

CR320' 



1901-0040 

19(^0040 
1901 -00 40 
1901-0040 



CR: si 

CR: si 
CR; si 
CR: si 



CR501 

CR502 

CR503 

CR504 

CR505 

'CR506 

CR507 

CR508 

-CR510 

CR511 

CR512 



1901-0040 

1901-0040 

1901.0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 



CR: si 
CR: si 
CR: si 
CR: sj 
CR: si 

■w \ 

CR: si 
CR: si '!■ 
CR: si 

CR: si 
CR: si 

CR: si 



CR575. 

CR576 

CR577 

CR578 

CR573 



1901-0026 

1901-0026 

1001-0026 

1901-0026 

1901^-0040 



CR: si 
CR: si 
CR: si 
CR: si 
CR: si 



2110-0033 



1 I ' F: 3/4 amp 250V 
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HP PEtrt'No. 
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■ r 

1251-1444 



Table 6-2. Replaceable Parts (Cont’d) 



, Description 

4 (Refer to Table 6-1.) 




J: 18 contact ■ 

. t. » 



1250-0118 

1250-0118 



/ 0490 
0490 

1 U i " 



0490-0101 

0490*0189 



1251-0055 

1251-1285 

* 

, 1853-0010 
, 1854-0035 
1854-0019 
* 1854-0071 



J: rf bulkhead nioOnt 
J: rf BNC bulkhead mount 

L: relay cpil * 

relay reed 

■'V v ' . :;••• .. 

P: panel plug, 24 contact 
■ P: panel plug, 12 contact, 5 coaxial 

Q: slpnp • 

Q: si npn • 

Q: sVntfn 

Q: si npn 2N3391 ' ' f . * 



. 1853-0020 
•-T854-007L 
1853,t 00 10 

1854- 0019 
1865-0022 

1855- 0022 

1853- 0020 

~ 1854-0071 

1854- 0071. 
1853-0020 



Q: st pnp 
^ Q: si npn ■ 
VQ: si pnp 
Q:»tbI npn 
Q: si 

'Q: si 
Q: si pnp 

Q: si npn 2N3391 
Q: si npn 2N3391 
Q: si pnp 



1853- 0020 

1854- 0071 

1853- 0010 

1854- 0019 

1855- 0022 

1855-0022 

1853- 0020 

1854- 0071 
1854-0071 
1853-0020 



Q: slpnp 
Q: si npn 
Q: si pnp 
Q: si pnp 
Q: st 

Q: si 
Q: si pnp 

Q: si npp2N3391. 
Q:,sl npn 2N3391 
Qi si pnp 



,1854-0071 

1854-0071 

1854-0022 

1854-0022 

1854-0022 

*■ 

1854-0022 

1854-0232 

1854-0232 

1854-0071 

1853-0020 



Qi sinpn 2N3391 
Q: si npn 2N3391 
: Q: ’sl npn 
Q: si nprT 
Q: si npn . * 

Q: si npn , 

Q: si npn 
Q: si npn 
Q: si npn 2N3391 
Q: si pnp 
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Model 1411A 



Ref. 

Doslg 

Q511, 
Q512 
Q513 - 
Q514 



HP Part. No. 



1853- 0020 

1854- 0022 
>853-0010 
1853-0010 



Table G- 2, Replaceable Parte (Cont'd) 



. %a.P^np' 
Q:./?l ppn, 

• Q: sipnp 
Q: si pnp 



•.Description- . 
(Refer to Table 6-1.) 



Section ,VI 
Table 0*2 



Q575 ’ 
Q576 
Q577 
Q578 * 
R103 ■ 
R104 
R1Q5 
R106 



1854-0039 

1854-0084 

1854-0039 

1854-0071 

0757-0458 

0757-0458 

2100-1943 

2100-1943 



• 1' Q: si 2N3053 ' • '* • - 5 , '' 

1 Q: si npn 2N3232 ' 

■■I' Q: si 2N3053 ’ * * >.• • 7 \ ; 

Q: si npn 2N3391 • „ 

* Riixd metflm, 51. Ik b)imsl% 1/8W * , 

R: fxd niqtflm 51. Ik ofims 1% 1/8W 
? R: var c<?rnp 6k & 100k ohms 20% lln (includes R210) 
R: var coigp 5k & 100k ohms 20% lln (includes R210) ! 



0758-0010 

0758-0010 



. R113 


0757-0419 




6 


R114 


0757-0408 

yi 




6 


RU5 


0757-041$ 






R116 


0757-0415 
• - * * * 






R120 


0757-0463 




J 


R121 


2100-0820 






R122 


0757-1108 




4 


R123 


0757-1102 




2 


R124 


0757-1104 




2 


< 


,r 




• 


R125 ‘ 


0757-1107 




8 


R126 


07&7-1107 




- ■ 


R131 


.0757-0401 


• 


2 


R132 ■ 


0757-0280 




11 


R133 


0757-0410 




9 


R134 


0757-0394 




1 


R135 ' 


0757-0190 




3 


• R136 , 


0757-0843 




2 


Ri37- 


0757-0843 






■R138 


0757-0442 


* 


U 


Rl?9 


;0683-0475 




1 


R140 


0757-0283 




3 


* ■ / 

R145 / 


w 

0757-04J38 ■ 






R146 / 


0757-0419 






R147/ 


0757-0415 






R148 


0757'-0419 






R149 


0757-0280 







2 R: fxd met px 3300 ohms 5% 1/2W 
' -4R: fxdmef ox 3300 ohms 6% 1/2>V 



JiR: fxd metflm 681 ohms 1% 1/8W 
|R: fxd metflm 475 ohms 1% 1/8W * 



R: var ww 50k ohms. 3%' lln 2W 
R: fxd metflm,300 ohms 1% 1/8 W 



R: fxd metflm 30 ohms 1% 1/8W 



R: fxd mptflm 16k ohms 1% 1/2W 



R: fxd me£flm 243 ohms .1% 1/8W,- * 
R: fxd metflm 681 ohms 1% 1/8W 
R: fxd metflm 475 ohms 1% 1/8W 
R: fxd metflm ?81 ohms 1% 1/8 W 
R: fxd metflm lie ohms 1% 1/8W 



•• ' 'll 
»>• 



V^-5 






1 



A 



■V 



3 



| 
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l . i 
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Table 0-2. Replaceable Parts (Cont'd) . 



; . 1 . 



Ref 

Deslg 



HP Part No. 



TQ 



;l Description 
„ (Refer to Table 0- 1. ) 



RlfiQ 



0757-0463 



t 

>/•' ■ 



>(• 





R151 


2100-0820 ' 


•• S >., 


j- :» , 




• ' '• ,V 


. R156 


.0757-1108 






0757-1102. 




U wr , 


0757-1104 




1 R15Bv. 


• 'W6T*l’lp7- • 


•' • ' . 




075T^‘ltl7-'-J . 


• ”/ 
* t 

* 


. R170 . 
Ri7i : 


''0^7-0410^1 | E 


’ * i 


V0757-0410 .1* 




R172 , 


<*0757-0430 ’2 


1 l '”* ‘ t . 


1H 173. ' 


0757-0451 v 2 


• • . • • 


R174 

J } ’• 

R175 


0757-0280 1 b 




0757-0419 L 


•i; ' . '• 


L R178 


0757-0426 2 


■ \ ’ •' f* 


R'178 


0757-0415 ; 


.*• ■ 


R179 


. 0757-0417 2 


. - % . 


/RlflO ' 


0757-0283 


* .■ J \ 


KR181 


•0757-0442 \ 


• ' * 
'x r- 


4 R182 


0767-0442 


. * . ^ 
• % . ' 


1^183 


2100-1773’ T : 2 


• y •• • .■ 


, R184 


0757-0422 ' 


; i ;■ \ 


R185 


0757-0280 ' 


( '. " _ \ ■ 


I R186 * 


0757-0435 | ‘ 


i*} 

ir '> ■ 


1 ,v,R188 


■ 0757-0341 1 2 


/>. t , 


RT89 


2100^-0944 


♦ >_ 


R190 


• 0757-0170 2 


* / " ' 1 4 


R193 ’ 


0757-0442 


» * ’ . ; 


R194 


2100-0944 1 • 1 3 


» V . 


R195 


0757-0280 . [ 




R197« 


075t-0190 


R198 


0757-0418 




R199 


0757-0416 


. * *. 


R200 

/R201 


0757-0416 2" 


i * 


R202 


2100-2115 *2 




R203 


2100-1715 2 


< 


R204 - 


0757-0464 4 


• : . i • • 


R205 


2100-1777 2 




.R206 


0757-0464 . 


' * . • ' ' 


R209 


*0757-0405 f A 2 


> ; 


R210 


I I 


. , 


R211 


0757-0438 



Rr fxd metflm 82k ohms 1% ' 

R: var ww 60k ; o‘lfms 32% lbi ! ■ 

, * 4»* 

* , ' w 

• • ’ * , ( . 

R: fxd'taetflm 3<fo olims 1% l/BWi * 

U: fxd metflm 180 ohms 1% 1/8W , . 
R: fxd metflm 60 ohms 1% 1/8W 
R: fxd metflto 30 ohms 1% 1/8W .. 

R^ fxd metfftn 30 ohms 1% 1/8W ‘ 

f-i \ ,i • ’ . ■ 

' $ •••:],';.• V; 

. 1?. J . 1 »«!.' n n < « » rYf t 






R: fxd motflmyGSrdhms 1% 1/8W-. 
fxd metflm' 1. 62k ohms^% 1/8W 

Rt ixd metflm 475 qlims 1% 1/8W 
" L fxd metflm 562 ohms 1% 1/8W 
fxd metflm 2k olims 1%1/flW 
R: fxd metflm 10k olims 1%’1/0W, 
fxd metflm 10k olyns I%,1/8W 

: var ww lk ohms 10% 1/2W 
: fxd metflni 909 ohms 1% 1/8W 
, R: fxd metflm lk ohms 1% J./8W 
fxd metflm 3.92k ohms 1% 1/BW' 

V ’ ' < . . • ' 

t: fxd metflm 30. lk ohms 1% 1/4W 
t: Var metflm 200k ohms 5% \ 

t: fxd metflm 100 ohms 1% 1/8W 

r' » • ; 

jRnfxd metflm 10k ohms 1% 1/8W 
R< var metflm 200k ohms 5% 

(R: fxd metflm lk ohms 1%1/8W 

' r , *■ * 

R: fxd metflm 20k ohms 1%.1/8W 
R: fxd metflm 511 ohms 1% 1/8W, ' 

R: fxd metflm 511 ohms 1% l/8$ 

R: fxd metflm 511 ohms 1%.1/6W 
R: factory selected value 

R: var car. comp 5k ohms 1/2 W * 

R: var comp 2k ohms 20%.1/2W 
R: fxd metflm 90. 9k t)hms 1% 1/8 W 
R: Var ww 20k owns l0% 1/2W 
R: fxdjnctflm 90.9k ohms 1<% 1/flW 



R: fxd metflm lG&ohms 1% 1/8VV 

nsr: p/o Rios v 

R: fxd metflm 5. 11 k ohms 1% 1/8W 



8-6 







r \ > 

Si 



V 



%" \ 



, V 
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Model 1411 A 
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; Ref • 
"Rcsig 

■ it ■ 

R212 



HP Part No. 



0767-1094 



R2l3;v. 0767-1107 

R214V 0767-1095 

R216 • 0767-1107 

R216 0767-1096 

. • R217 \ . 0757-1103 

• R218 •0757-1097 

R219 0767-0284 

R220 \ . 0757-1098 
R221 , 0767-1108 

R222 ' 0757-1101. 

R223\ ,0757-1099 



' R224 
R225 
R22(T’ 



R371. 
.R372 
. R373 
' R374 

*, 7 

R375 

R370 

. R37.8 
R379 ' 
R380. 



0757-0427 
0767*0427 : 
0767-1093 



; Table 6-2, Replaficabte Parts (Cont’d) 

tQ , • ‘ . Description 

V •, (Refer, to Table 0-1, )■ 

•. >■ . 

2 , R: ’fxd metflm 1..47k ohms 1% 1/8W 
i R: fxc| metflm 30 ohms 1% 1/8W. ' i 

2 R: fxd metflm 1. 44k ohms 1% 1/81V 1 

\ R: fxd metflm 30 ohms 1% 1/8W * • v 

2 R: fxd metflm ,l>36k ohms 1% 1/flW 

2 R: fxd metflm 90 ohms 1%1/8W' 

2 R; fxd metflm 1. 2k ohms 1% 1/8W 

1 Rr fxd hietflm 150 ohmB 1% 1/8W • •' ■ 

2, R: fxd metflm 945 ohms 1% 1/8W . . 

R: fxd metflm 300 Ohms 1% 1/8W • * 

> . . . ’ ...y\ 

■ 2 R; fxd metflih 380 ohms 1% 1/8W ' 

2-^ R: fxd metflm 900 ohms 1% 1/8W • 

4 Rufxd metflm 1. 5k ohms 1% 1/8VV’ 

R: fxd raetflm 1.5k ohms 1% 1/8W 

2 R: fxd metflnv^kohms. 1% 1/8W 



R370 \ 0757-0410 \ " ■ 

R371. 0757r0410''' 

R372 0757-0430 ' •' 

R373 0757-0451 

R374 076^-0280 ‘ ' 



' 0757-0419 , 
0757 : 0428 

0757-041.5 
0757-0417 
0757-0283 / 

W ■ 

0757-0442 :• 
0757-0442 , 

. 2100-1773 
0757-0428. 



0757r0435 

0757-0341 . 
2100-0944 
.0757-0178 



R: fxd metflm 301 ohms 1% 1/8VV’ 

R: 'fxd metflm 30 1 ; ohms 1% 1/8W • 
R:’ fxd metflm 2. 21k «ms 1% 1/8 W 
Ri.fxd.metflm 24. 3k orans 1%'1/8W 
R: fxd metflm Ik ohms 1% 1/8W 

Rr fxd metflm 681 ohms 1% l/8W 
R: fxd-metflm l. 62k ohms 1% 1/8W 

R: fxd metflm 475 ohms 1% 1/8W 
R: fxd metflm 6(S2.phms 1% 1/8W 
R: fxd metflm 2k Olinis 1% 1/8W. 

R: fxd. metflm 10k ohrtis 1% 1/8W 
R: fxd m.etflm lOl&ohms 1% 1/8W 
R: var ww lk ohms 10% 1/2W 
R: fxd metflm 90!rohms 1% 1/8W 

t * / : v 1 ;J.: 

R: fxd metflm 3.92k ohms 1% I/8XV-A 

R: fxd metflm 30. Ik ohms- 1% 1/4 W 
R: var metflm 200k ohms 5% 

R: fxd metflm 100 ohms 1% 1/8W 



X I X 



, R398 
R399 
R400 ■ 

. R401 
R402 . 



0757-0442 

2100.-0944 

0757-0280 

.0757-0283 

0757r0190 

0757-0416 

0757-0416 

0757-0416 

2100-2115 

2100-1715 

0757-0464 

2100-1777 

Q757-0464 



R: fxd metflm- 10k ohrhs 1% 1/8W 
R: var, metflm 200k ohms 5% 

R: fxd metflm lk ohms 1% 1/8W 
R: fxdVmetfim 2k, ohms 1% 1/8W 
R: fxd metflm 20k ohms 1% 1/8W 

R: fxd metflm 511 ohms 1% 1/8W 
R: fxd metflm .511 ohms 1% 1/8W 
R: fxd metflm 51.1. ohms 1% 1/8W 
R: factory selected value 
' R: var car. comp 5k’ ohms 1/2W 

R: var comp 2k ohms 20% 1/2W 
R: fxd metflm 90.9k oJOns 1% 1/8AV 
fR: var ww 20k ohms 40% 1/2W '■ 
R: fxd metflm 90; 9k ohms 1% 1/8VV 
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Ref 

Desig 



i 'i 



R409 

R410 

R411 

R412 

R413 

MU 
R415 
, R416 
R417 
R418 

R419 
R420 • 
R421 
R422 
R423 

R424 

R425 

R42G 



, R501 
R502 
R503 
R504 
R505 
R506 

R507 

R508 

R509 

R510 

R511 

R512 

R513 

R514 



Table 6-2. Replaceable Parts (Coiit'd) 



HP Part No. 



TQ| 

JAI'I" 



Description 
(Refer to Table 0-1.) 



0757-0405 

i. 

071)7-0438 

0757-1094 

0757-1107' 

0757-1095 

0757-1107 

■'0757-1090 

0767-1103 

0757-1097 

0757-0284 
0757-1098 
0757-1108 ® | 
0757-1101 
0757-1099 , 

0757-0427 

0757-0427 

0757-1093 



0757-0440 

0757-0440 

0757-0421 

0757-0280 

0757-0438 

0757-0410 

0757-0762 

0757-0445 

0757-0433 

0757-0433 

,0757-0445 

0757-0762 

0757-0444 

0757-0444 



2 

2 

3 



R: fxd metflm 162 ohms 1% 1/8W 
NSR: p/o Ri06 ' . v ' 

R: fxd metflm 5. Ilk ohms 1% 1/8W 
R: fxd metflm 1.47k ohms l?; 1/8W 
R: fxd metflm 30 .ohms 1*1 i/BW 

R: fxd metflm 1, 44k ohms 1% 1/8W 
R: fxd metflm 30 ohms 1% 1/8W 
R: fxd metflm 1. 36k ohms 1% 1/8 W 
R: fxd metflm 90 ohms 1% 1/8W 
R: fxd metflm 1. 2k ohms 1% 1/8 W 

R: fxd metflm 150 ohms 1% 1/8W 
R: fxd metflm 945 ohms 1% 1/8 W 
R: fxd metflm 300 ohms 1% 1/8W 
R: fxd metflm 360 ohms 1% 1/8W 
R: fxd metflm 900 ohms 1% 1/8W 

R: fxd metflm 1. 5k ohms 1% 1/8W 
R: fxd metflm 1. 5k ohms 1% 1/8W 
Rt fxd metflm 3k ohms 1%1/8W " . 



R: fxd metflm 7. 5k ohmP 1% 1/8W ;t 
R: fxd metflm 7. 5k ohms 1% 1/8W 
R: fxd metflm 825 ohms 1 % 1/8W 
R: fxd metflm’ lk ofims 1% 1/8W 
j R: fxd metflm. 5. Ilk ohms 1*£ 1/8W 
R:, fxd metflm 801 ohms .4% 1/8 W * 

R: fxd metflm 24. 3k- ohms 1% 1/4 W 
R: fxd metflm 13k ohms 1% 1/8W 
R: fxd metflm 3.32k ohms 1% 1/8W 
R: fxd metflm 3* 32k ohms 1 % 1/8 W 
R; fxd metflm 13k ohms 1% 1/8 W 

• 

R: fxd metflm 24.3k ohms 1% 1/4W 
R: fxd metflm 12. lk.phms 1% 1/8W. * 
R: fxd metflm 12. Ik ohms 1% 1/8%, 






Model 141 1A 



«.r 



'V- 

• ■ +. 



V 



/ 



» *- 

■ 



’V 



/ 



R517 ' 0757-0749 4 R; fxd metflm 6. 19k ohms 1 % 1/4W 

R518 0757-0749 R: fxd metflm 6. 19k ohms 1% 1/4W 

R5I9 0757-0433 R: fxd metflm 3. 32k ohms 1% 1/8W 

R520 0757-0749 R: fxd metflm 6. 19k ohms l'fc 1/8W 

R521 0757-0749 R: fxd metflm 6. 19k ohms 1 % 1/8W 

R522 0757-0416’ R: fxd metflm 511 ohms 1% 1/8W 

R523 0757-0280 R; fxd metflm lk ohms 1 % 1/8W 

R524 2100-1716 1 R: var ww 5k ohms 5% 1, 5 W 

R525 0757-0416 R: fxd metflm 511 ohms 1% 1/8W 



R528 . 0757-0845 2 R: fxd metflm 'l8. 2k ohms 1 % 1/2 W 

R529 , 0757-0845 .. ’ R: fxd metflm 18.v2k ohms 1% 1/2 W 

■ * » i . 

R531' 0757-0461 ' 1 R: fxd metflm 68. lk ohms 1% 1/8 W 



* ' ! 



i‘ 



6-8 



■I i 
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Model 1411A- 



Ref 

Deslg 



HP Part No. 



0757-0479 

0757-0776 

0767-0442 

2100-1734 

0757 r 0775 

2100-1717 
0757-0405 
0767-0440 
0767-0169 * 
0757-0416 



r. 

Table 0-2, Replaceable Parts (Coiit'd) 

’ 

• ' •' Description 

(Refer to Table 0-1.)* 

R: fxd metflm 392k ohms 1% 1/8W . . 

R: fxd metflm 90.9k ohms 1% 1/4 W 
R: fxd metflm 10k ohms 1% 1/8W 
R: var coriip 20k ohms 10% 1/2 W 

R: fxd metflm 90.9k ohms 1% 1/4W 

R: var comp 60k ohms 20%. 1/2 W 
R: fxd metflm 100k ohms 1% 1/8 W 
Rt fxd metflm 7. 6k ohms 1% 1/8, W 
R: fxd metflm lk ohms 1% 1/2 W 
R: fxd metflm 511 ohms 1% 1/8 W 1 



0757-0422 

0757-0281 

0757-0454 

0757-0280 

0757-0280 

0757-0454 

0757-0281 

0757-0458 

0757-0458 



0757-0281 

0757-0281 

0757-0281 



R: fxd mctflfo 909 ohm's 1% 1/8 W 
R: fxd m$lnm 2. 74k ohms 1% 1/8W 
R: fxd metflm 33. 2k ohms 1% 1/8W 
R: fxd metflm lk ohms 1% 1/8W 
R: fxd metflm lk ohms 1% l/8W 

R: fxd metflm 33.2k ohms 1% 1/6W . 
R: fxd metflm 2. 74k ohms 1% 1/8W 
R: fxd metflm 51. lk ohms 1% 1/8VV 
R: fxd metflm 51. Ik ohms 1% 1/8W 

R:\xd metflm 2.74k ohms 1% 1/8W , 
R: fxd metflm 2. 74k ohms 1% 1/8W 
Rt fxt^ metflm 2.74k ohms 1% 1/8W 



0811-0929 

0757-0401 

0757-0465 

0757-0480 

0757-0447 

2100-1774 

0757-0465 

0757-0449 

2100-1734 

2100-1717 



R: fxd ww 0.51 ohms 5% 2W 
R: fxd metflm 100 ohms 1% 1/8 W 
R: fxd metflm 100k ohms 1% 1/8W 
R: fxd metflm 432k ohms 1% 1/8W 
R: fxd metflm 16. 2k ohms 1% 1/8W 

R: var ww 2k ohms 10% 1/2 W 
R: fxd metflm 100k qhms 1% 1/8 W 
R: fxd mdtflm 20k ohms 1% i/8W 
R: var comp 20k ohms 10% 1/2 W , 
R: var comp 50k ohms 20% 1/2 W 



3101-0199 

3101-0199 



NSR: p/o A 106 
S: slide 
S: slide 



5301 . 

5302 

5303 



3101-0199 

3101-0199 



NSR: p/o AlQ-j 
S; slide 
S: slide 



[ l -) ‘ 



01410^6190 1 1 S: function selector, includes CR512 and R524 

*T 1 T: power 
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Section VI 
Table 6-2 




Ref 

Deslg 



HP Part No. 



VR101 

VR102 

VR103 

VR104 

VR105 



5000-0456 

1902-0578 

1902-0578 

1902-0590 



VR305 1902-0590 



VR501 

VR502 

VR503 



1902-0199 

1902-0199 

1902-3356 



. 0370-0099 
0370-0134 
0370-0308 
0370-0309 
0370-0310 

0510-0054 

01410-00101 

01410-00203 

01410-23701 

01410-23702 

01410-23703 

01410-64901 

01411^00201 

01411-00202 

01411-61608 
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Section VO 
Paragraphs 7-1 to 7-10 



SECTION VII — - 
MANUAL CHANGES AND OPTIONS 



7-1. MANUAL CHANCES. 

i . s ' 

7-2. this manual applies directly to the standard 
Model 1411A Sampling Vertical Amplifier having a 
serial prefix as listed on the manual title' page. The 
following paragraphs provide instructions for modifying 
• this manual to cover older or newer instruments. 
Refer to the separate Manual Changes sheet supplied 
with this manual for Errata. 

"■ 7-3. OLDER INSTRUMENTS; 

7-4. Table 7rl contains information on changesre- 
quired to adapt tills manual to art older instrument 
(lower serial prefix number). Check Table 7-1 for. 
the applicable Instrument serial prefix and make 'the 
changes indicated. Note that these changes adapt the 
manual- to cover a particular instrument, as manufac- 
tured and do not apply to an instrument subsequently 
modified in the field. 

Tdble 7-1. Manual Changes. 



7 



Serial’ Prefixed 


Make Changes 


' . 735- •• 


1« 


.. .724- : • 


■ 2 


. • • 705- 


1,3 


616- 


1,3,4 



7-5. NEWER INSTRUMENTS. 

• 4 f * 

7-6. As changes are made in the Model 1411A, newer 
instruments may have serial prefixes higher than 
' listed on the manual title page. The manual for these 
newer instruments will be supplied with a Manual 
Changes sheet which contains all necessary updating 
information. If the serial prefix of a particular in- 
strument is higher than the one listed at the front of 
this manual qnd no Manual Changes sheet has been 
provided, contact the nearest Hewlett-Packard Sales/ 
Service Office, .* • 

.. ■ ' • , -• 

7-7. OPTIONS. 

7-8. Options for an HP instrument are standard modi- 
fications installed at th^ factory; At the present time, 

no options are .offered for the Model 14 11A, 

7-9. SPECIAL INSTRUMENTS. 

7-10. Modified versions (per customer's specifications) 
of any HP instrument are available on special order*. ' 
The manudl for these special instruments (having elec- 
trical modifications) will Include a separate insert ’ 
sheet that describes the modification and any special 
manual changes in addition to the Manual Changes r 
sheet (if applicable). Contact the nearest HP Sales/ 
Service Office if either of these sheets is missing 
from the manual of a special instrument. Be sure to, 



02593-2 



refer to the instrument by its full specification' name 
and number/ 

" CHANGE 1 

* ‘ • • ’ * . \ . ... 1 ( 

Section VI, Replaceable Parts, 

Q318: Change to HP Part No. 1853-0019. 

Cable Assy: Change to HP Part No. 01411-61601. 
Delete: R396. 

Page 8-9, Figure 8 - 12 , ; 

Delete R396 and connection from +12. 6V supply. 






CHANGE 2 






Section VI, Replaceable Parts, * 

Q318: Change to HP Part No. 1853-0019. . 

Cable Assy: Change to HP Part n£. 01411-01601. 
.Delete: ti396. 

R179 and R379: Change to HP Part No. 0757-0411* 
R: fxd metflrn 332 ohms 1 % 1 / 8 W. 

R178 and R378: Change to HP Part No. 0757-0419; 

R: fxd metflrn 681 ohms 1% 1/8W. 

RI14 and R145: Change to HP Part No. 0757-0415; 
R: fxd metflrn 2&jMma 1% 1/8W. 

Page 8-5, Figure 8-5, * 

RI14 and R145: Change value to 475 ohms. 

Page 8-7, Figure 8-9/ 

R.178: Change value to 681 ohms. 

R179: Change value to 332 ohms. 

Page 8-9, Figure 8-12, 

R378:^ Change value to 681 ohms. 

R379: Change value to 332 ohms. 

Delete R390 and collection from +12. 0 V supply. 



CHANGE 3 

Section VI, Replaceable Parts, 

Add: R112 and R141, HP Part No. 0757-0442; R: 
fxd metflrn 10k ohms 1% 1/8W. 

R114 and R145: Change to HP Part No. 0757-0416; 

R: fxd metflrn 243 ohms 1% 1/8W. 

Q503 and Q504: Change to HP Part No. 1854-0071; 
Q: si npn 2N3391» , * ' •' 

Page 8-5, Figure 8-5. ' . 

Add: . R112 10k ohms between pin-'B and the Junction 
of diodes CR109 and CR110. 

Add: R141 10k ohms between pin D and the Junction 
of diodes CR114 and CR115. ' ' 

R114 and R145: Change value to 47§ ohms.. 






4 



GE 4 



Section VI, Rqjiadeable Parts, 
Delete: C580. 

Page 8-8, Figure 8-10, 

Delete: C580. 



* it 
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Section VIII 
Paragraphs 8-1 to 8-16 



.-'v,.,.', SECTION VIII 
SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION 

8-2. This section contains schematic diagrams, In- 
formation regarding repair and replacement, compo- 
nent identification, and troubles hooting tips. Table 8-1 
provides general schematic notes, defining the symbols 
and conventions used on the schematics. 

■ • * • . ' 1 . % " 1 

8-3. COMPONENT IDENTIFICATION. 

8-4. Components located on etched circuit boards 
are identified in photos adjacent to the applicable 
schematic except for the Channel B stretcher circuit. 
Channel B stretcher components are identified oh the 
same photo as Channel A stretcher components. Com- 
ponents iocatedon thechassls are identified in Figure. 
8-6 and 8-7. Adjustment location is shown In Figure 8-2. 

8-5. REPAIR AND REPLACEMENT. 

8-6. Most all electrical components are accessible 
for replacement from ( the component side or the etched 
circuit board. Section VI provides a detailed parts 
listto allow ordering of replacement parts. Mechanical 
and miscellaneous parts are listed at the end of the 
table: If satisfactory- repair or operation cannot be 
accomplished, contact the nearest Hewlett-Packard 
Sales/Service Office (addresses at rear of this manual). 

If shipment for repair is recommended, refer to 
Section II for recommended repackaging information. 

,8-7. SERVICING ETCHED CIRCUIT BOARDS. 

8-8. The Model 141 1A has etched circuit boards which 
are plated- through type. When servicing this type of 
board, components may be removed or replaced by 
unsoldering from either side of the board. When re- 
placing large components; such hs potentlomdnters, 
rotate the soldering iron tip from lead to lead while 
applying pressure to the part to lift It from the board. 

HP Service Note M-20D contains additional informa- 
tion on the repair of the etched circuit boards. The < 
important considerations are as follows: 

* x 

a. Do not apply, excessive heat. 

b. Apply heat to component lead and remove lead 
with a straight pull from the board. 

c. Use a toothpick or wooden splinter to clean holes. * 

d. Do not force leads of replacement component 
into holes. 



a. Unsolder both reed leads from the circuit board. 

b. Bend one end of one lead so It can be removed 
from the opposite end/of. the coil. 

fOrVn'i >i »i vq 

« r CAUTION 4 ; . : 

. Oju **“ “■ rj 

Hold the lead of the reed with long- 
nosed pliers when bending tlip lead. 

Bend only the flexible lead to avoid 
cracking glass capsuie. 

. c. R.emQve the reed. 

d. Insert the new reed through coll. 

e. Using long-nosed pliers, bend the reed leads to 

fit into the circuit board holes, • , * 

f. Solder /*eed leads into place. ( 

8-12. To replace a coil: ’ 

a. Remove the reed according to the above pro- 
cedure. 

t * 

b. Unsolder and remove the coll. 

c. Replace and resoider the coil. 

' ‘ . v ' 

d. Replace the reed? 

8-13. TROUBLESHOOTING. 

8-14. The first and most Important prerequisite for 
successful troubleshooting is an understanding of how 
the instrument is designed to oflerate and correct 
usage of front-panel controls. Often, suspected 
malfunctions are simply caused by improper control 
settings or circuit hook-ups such as: low Intensity, 
maladjusted horizontal trigger level' or mode, sampler 
output not terminated into 50 ohms, mode’ selector in 
wrong position, etd.. Section HI (Operation), Including 
explanation of controls and -connectors and general 
operating considerations and Section IV(Principles of 
Operation) which explains circuit theory, are intended 
to satisfy this information requirement. 

8-15. The following paragraphs outline procedures for 
locating and clearihg problems In .the Model 1411A 
and sampler. Since the Model 141 1A and the sampler 
^function as, one system, troubleshooting tips will In- 
clude both Instruments. 



8-9. If the plated metal surfacMconductor) llfts'from 
.the board, it may be cemented bafck with a quick-drying 
acetate base cement (use sparingly) having good insu- 
latingproperties. An alternate method of repair is 
to solder a good conducting wire along the damaged 
area. J / . • 

8-10. REPLACING REED RELAY. ' - ' 

8-11. The reed relay consists of two separately -re- 
placeable parts, the coil and the reed. To replace 

the reed: ‘ , 

; , 
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8-16. DC voltages are indicated on the schematics for 
most active components (transistors, FET's, etc.).. 
Typical waveform test points ( A with a number en- ' 
closed) are also placed on the schematics at. various 
points along main. signal paths. The numbers inside 
the. test point s/mbols are keyed to a corresponding 
waveform adjacent to the schematic. These voltages 
and.waveforijtts provide an invaluable aid when trouble- 
shooting the instrument. Applications include:checking 
gain of- a particular stage; locating' a differential 
amplifier unbalance, or pinpointing a faulty transis- 
tor, etc. When using these voltages and/or waveforms 

\ • • ' A 



8-1 

/T,: 



I 



Section Vin ' 
Paragraphs 8-17 to 8-25 



- ’ f 

for troubleshooting, always refer to the specific con- 
ditions- outlined for the measurements, also listed 
adjacent to the schematics. 



8~17. If trouble is suspected, first perform a visual 
Inspection of the Instrument. Look for loose or burned 
components that might suggest a source of trouble. If 
ho obvious trouble is found, , check the power supply 
voltages in the oscilloscope main chassis.' Refer to 
the oscilloscope manual for specific voltages and tol- 
erances. In addition to the voltages provided by the 
oscilloscope, the Model 1411A provides both a +82-. 5 
and -82. 5-volt supply and a regulated +12. 6-volt supply. 
Prior to any extensive troubleshooting, check these 
supplies. The ±82. 5-volt supplies provide the bias 
voltages for the sampling diodes. If these voltages 
are out.of the ±1V tolerance, (refer to Section V) the 
sampler will/not operate correctly. If all voltages 
are correct, refer to the following paragraphs for the 
indicated trouble. 



8-18. NO VERTICAL DISPLAY, EITHER CHANNEL. 
Trouble of this nature is most likely caused by some 
function that is common to both channels; such jis the 
pulse generatqr, switching. multivibrator or main 
vertical amplifier. First check to see that the posi- 
tive sampling trigger from the horizontal plug-in is 
present at the base of Q110. This pulse Initiates the 
entire vertical sampling process and if the. time bade 
has malfunctioned, the vertical system may also be 
inoperative. If this pulse is present, check the pulse 
generator, etc., using' the typical waveforms and dc 
voltages. 



8-19. NO DISPLAY, ONE CHANNEL. First,', deter- 
mine that the sampler is operating (refer to sampler 
manual). Apply a square wave from a pulse generator, 
as outlined in the Conditions for Typical Waveforms, 
to the defective channel and monitor signal from 



, ii V*li 

sampler, through each successive stage until the mal 

■. ai -t _ _ >1 . . . . . ... 



function is found. Also check the switching multivi-/ 
brator and switching diodes., . 



8-20. LOW AMPLIFIER GAIN. When over-all amp- 
plifier gain is too low to be properly adjusted with 
the MILLIVOLTS/CM ? or VERT CAL controls, the 
typical waveforms can be used to trace the problem. 
By checkingthe relative gain of'each stage, “the faulty 
stage can usually be found. Also check for a faulty 
attenuator switch. 



8-21, TRACE OFF SCREEN. Change, mode switch 
and input signal to the opposite channel. If the problem 






8-2 
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•I 



‘V'Wi- 
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still exists, die trouble is most likely an unbal- 
anced condition In the/ main vertical amplifier. The 
stage that is unbalanced can be identified by shorting 
together like elements in both halves of a' stage 
(emitter-to-emitter^etc! ). The stage that causes the 
trace to return on-screen, when common elements 
are shorted, is the one with the faulty component. DC 
voltage and/or resistance checks can be used to posi- 
tively identify thq' faulty part, ' . 



8-22. MODE SWITCHING, If theproper mode cooper- 
ation cannot be obtained, check the switching 
diodes CR501 through CR5G8 andCR510 through CR512. 
If these diodes are good, check the switching 
multivibrator Q513 and Q514 and associated circuitry. 
If the problem arises only in the A & B mode, check 
trigger amplifier. Q515 and its input, the stretcher 
pulse from Qlll. • . 



8-23., EXCESSIVE NOISE. If the noise amplitude 
1 varies with settings of the MILLIVOLTS/CM switch, 
trouble is most likely within the sampler. Check the 
sampling diodes and diode bias (refer to sampler 
manual). If noise does not vary with sensitivity set- 
tings, the problem is probably in the stretcher loop. 



8-24. DISTORTION. Signal distortion can be caused 
by'several things; faulty sampling diodes, improper 
diode bias, low.frequency compensation adjustments 
set wrong, faulty stretcher loop or signal level ex- 
ceeding dynamic range of sampler. 



8-25. TROUBLESHOOTING THE STRETCHER LOOP. 
Problems such as low gain, distortion, no display, 
etc. , will usually be caused either by the sampler 
or the stretcher loop in the Model 1411A. To 
check the stretcher loop;, check the : stretcher 
pulse width at Q125 collector. If the pulse is not 
0.3 psec Mde, adjust R183 in accordance with'the 
proceedures outlined in Section V. Next locate 
R180 on the circuit board and ground the end that 
is common to the MILLIVOLTS/CM switch. On 
the circuit board, this is the end of R 180. closest 
to the rear of the instrument. Also connect the 
gate of Q120 to ground^ Set controls. as outlined, 
in the DC Voltage Measurement Conditions adjacent 
to the schematic and check the dc voltages. It the 
voltages are correct (within ± 15%), the^ problem is 
most likely in the remote sampler. • To check 
the sampler, refer to the sampler manual. 
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Table 8-1. Schematic Notes 



Refer to MIL-STB-15-1A for schematic symbols .not . listed In this -table. 



Unless othejrwisemdlcated: 
capacitance in picofarads 
inductance in microhenries 
. • resistance in ohms 



' > - 



~"1 
J 

l'*. / 



o 



CW . 



= Etched circuit board 



= Front panel marking 



= Rear panel marking 



= Front panel control 



;= Screwdriver Adjustment 



•f , Clockwise end of vari- 
able resistor 



= Primary signal path 



= Feedback path 



V 




0 



:<g> 



= Waveform test point 
(with number) 



Field Effect Transistoi 
(N Channel) 



= ^Avalanche (zener) diode 



= ^Tunnel diode 



, = Step recovery d/ode 



Numbers in parentheses indicate wire color using, 
resistor color code, e. g. WHT-RED-GRN is (9*2-5). 



0 - Black 

1 - Brown 

2 - Red . 

3 - Orange 

4 - Yellow 



5 - Green 

6 - Blue 

7 - Violet 
. 8 - Gray 

9 - Whitfe ’ 

ii _ ;* ■ * 

P/O = Part of 

*• 

* = Optimum value selected 
at factory, average 
value shown; part may 
have been omitted. 

N.C. = No connectipn 
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Section VIIL. 
Figure 8-1 and Table 8-1 
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p) SIGNAL' 

■ iP: ’ input 



<;/ ; signal 

' , OUTPUT, 



FEEDBACK 



• v 

N . % 



\REVERSE’ 
ATTENUATOR 
R2I2 THRU 
R226 



'0 | .mv/cm j 



’I/ • -$\ 



FEEDBACK 



NORM SMOOTHED 



i ; t* 



SMOOTHING 



^V.|. ; 



REMOTE *| CHANNEL A SIGNAL INPUT 1/ J AC 

;aupi ro , H : * A J.I,ENUATOR AMPLIFIERS 



SAMPLER 



.CHANNEL B 
SIGNAL INPUT 



RIS2 THRU *1 

ffl86S!3/l 



QMS AND 
0116 



EMITTER 

037 ‘ FOLLOWERS 
If QII7/QII8 . 

K * AND 

STRETCHER 
-T- ^ GATE 0119 -• 



FEEDBACK 



- -< .DC 
AMPLIFIERS 
0120 0 0121 



— L_ VI UU 

T STRETCHER 
X CAPACITOR 






fUP -UP | 

SENSITIVITY 



p 


r 




r 1 


X 


DIFFERENTIAL 

PREAMPLIFIER 


—4 


0123 


AND 




0124 . j 






SWITCHING 
DIDOES 
CR50I THRU 
CR504 



“w 

1 'M 

u> 



. ■ i 

i 

- i. 

i . 

i 

< i 



V AMPLITUDE] ' 

* fA I'y-'oc level" 



RECORD 

DIFFFRFNTIAI 


*rs 


RECORD 


Y 

RECORD 


AMPLIFIER 


i 


EMITTER 




. 0510 AND . 




FOLLOWER 


T7-< 


0311 




* 0312 


' • \ 

' T^< 



'* V? A 

- A ' 



J 



. CHANNEL- B 
FEEDBACK 



SAMPLING TRIGGER ’ 
FRO.M HORIZ PLUG-IN ’ 



STRETCHER 

gate; 

AMPLIFIER 

0123 



I VERT CAL I » 



■ >y\,: . t- 

K ' 



1 0 ' 

A * 



f' 

I-.; 

t. 



SAMPLING TRIGGER 



PULSE 
GENERATOR 
QIOB a 0109 



STAIRCASE 

GENERATOR 

TRIGGER 

TO HORIZ PLUG-IN 



STRETCHER pulse 



TO 

CHANNEL b 
STRETCHER 
• GATE- . 
AMPLIFIER 
0325 




PRESENTATION'/'^. _ 
SELECTOR U T 



FROM CHAN B . 
DIFFERENTIAL 
PREAMPLIFIER 
0323 AND 0324 



.* ’ j 

I 

I 

» i-V ^ 



fA-HBl 

I 1 

J?ML 

ED 

I A VS B I 



SWITCHING 
MULTIVIBRATOR 
Q5lS AND 0514 



SWITCHING 
OIODES 
CR505 THRU 
CR508 



INPUT 
CURRENT 
ISOLATOR 
Q50I AND 
Q502 



\ DUAL 
EMITTER 
FOLLOWERS 
0503 ANO 
' 0304 



HORIZONTAL, PLUG-IN 



I HORIZONTAL 
l DEFLECTION 
SIGNAL 



TO HORIZONTAL AMPLIFIER 
IN HORIZONTAL PLUG-IN 



1 4, 
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AMPLIFIER 
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AMPLIFIER I 
0505 AND I 
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FOLLOWER 

A7QI4 
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CURRENT 
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Figure 8-1, Detailed Block Diagram 
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Section VUI 
Figure 8-2 to 8-4 
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■ DC VOLTAGE MEASUREMENT CONDITIONS 



* tfi-j-- / . 



,a. Connect sampler to Model; 14 1 1A. 

/b. Set both the MODE and lWeL controls of 
time base plug- In to 12 o'clock and discon- 
^-<nect all external trigger, signals. 



c. DC voltages may vary slightly from one in- 
strument to another (up -to ,15% is permiss- 
ible). All voltages are referenced to ground. 



WAVEFORM MEASUREMENT CONDITIONS 



i 

\ ■■ 4 



■® • • 



a, . Connect a 10 kHz square wave at 0. 5 pk-pk to 

channel A INPUT of sampler; terminated with 
a 50-ohm load. Use the pulBe generator trig- 
ger output to externally trigger the time base.. 

b. Set time base controls as follows: 

LEVEL. .. ..... . . . . . . • . \2 o'clock 

• MODE - . v . .... . ....... . .12-o'clock 

MAGNIFIER. ... V’-. . . . . . . . . . . XI 

SCAN DENSITY . ;. ; • . . ... • • . fully ccw 



TRIGGER HOLD-OFF 
TIME/CM . . • • • • • 
.Trlggeb SLOPE . . . • ■ 
Trigger Source > • • • 
SCANNING • • • - •>. 
NORM-SENS 
SWEEP • ...... E 



’ • • :.s 



NORMAL 



10 /iSEC/CM 



1 f • f t t 



•• • EXT 
NORMAL 

• . SENS 

• • MAIN" 



c. Set Model 1411A controls as follows: 



Mode Selector .... . • • ...... .A 

both MILLIVOLTS/CM . V .' VVi .... 100 

.both VERNIER « • • V • .... • • • • ■ • • CAL 

both VERT. POS » • pulse or trace centered, 
both NORM-SMOOTHED . ,. . . . . *• > NORM 
• both RESPONSE ......... . . optimized. 

both SMOOTHING-. .... . . . otfiinflzcd 



d. Waveforms were observed on an HP Model 
180A Oscilloscope with Model IBOlA and^ 
1820A.plug-ins. 
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REF.'' . GRID, 
OESIG’ LOC 



cm n-4 

C331 D-0 



CR1IB D-3- 
CR1I7 D-4 

cruoc-4 

CRI1Q U-3 
C 113 Id .0-0 

■ CR3I7 J5-5 
v CR318 D-5 
• CR310 n-B 

Q115 C-2 

‘ QUO C-2 
Q1I7, C-3 
Q1I8- C-3 
QUO Cr4 
Q120 C-4 
"Q121 . |3-3 
Q123 D-2 ’ 

Q124 B-2 
Q 1 25 CH 

■ Q315 C*7 

Q310 C-7 

Q3I7 C»0 
Q3I8 CM) . 

. Q3I3 C-5 
;Q32Q : C-5.' 
Q3ZI 13-6 . 
Q323 13-7 

’ Q324 13-7 
Q325 C-5 4 

RI70 JJ-2 
. 11171X13-2' 
RJ72 13-2 
->11173 13-2 . 






11303 13-5 

R394 A-5 

11395 13-0 

11397 . A-fl 
[1390 A-7 

(1399 A-B 
R4Q0 A-7 
moi ... a-o 

' R404 A-7 

in 05 R-5 

R400, A-7 
R409 D-B 
.VR105 (313 
VR305 13-0 
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DC VOLTAGE MEASUREMENT CONDITIONS 



•■ *’ * 

a. ^Connect sampler to Model 14,11 A. Set both the' 



MOPE and LEVEL control, to 12 o'clock. Dis- 
connect any incoming signals from the samnler 



C. Set lime base controls as follows:. 



connect^any incoming signals from the sampler 
> and time base. t 



b.’ Set Model 1411A controls as follows: 



TIME/CM r ..... . 10/iSEC/CM 

.vernier . ,. . . . . . . . . . . . CAL 

SCAN DENSITY ; . . • . . ■* . . . . fully ccw 

SCANNING . ... . . . • • . . . .NORMAL 



Mode Selector • • • . . . . . . A. 

1 both MILLIVOLTS/CM i • . 10P 
both VEJiNlER . . • > • ... f. .' i' . . CAL 

, both Dmarity • •' > • • • . . . •. . . .... +UP 

• boWNORM-SMOOTHED • • *, • . • » NORM 

bdth RESPONSE * « > k » ., * . . . .. optimized 

both SMOOTHING • • « » •" » .optimized 

both VERT* POS • • . > ■* traces centered 



i>,Locat<KR180 on circuit board and ground the 
end conuhon to’SlOl (end closest to rear of in- 



strument). Connect the gate of Q120 to ground 
also. ' (R380 and Q320 ,lf checking channel B. ) 

e. Voltages may vary somewhat fronifthe values 
shown, depending upoivthe setting of SMOOTH- 
ING and RESPONSE contrbjjju All voltages are 
referenced to ground. 



WAVEFORM -MEASUREMENT CONDITIONS 



a. 'Test setup and control settings rehiain the 
same as previously described oii.Ffgure 8-5 
except for the following: •*“ 



l / \ 2; Remove ground from R 180 for Checking* 

s \ \ J TP G and all successive test points. ‘ 



1. Whea-o’ksei-ying.TP 4 or TP ^ground R 180 
. (R380 if checking channel B) as shown on 
schematic. • . 



b. Relative gain of stages may vary somewhat 
> ~n. from that shown in waveforms, depending ’ 
)upon setting of SMOOTHING, and RESPONSE 
controls. . s . 



::S . ; 

\ 






. ' ’ .•r- »: - > \ ‘ f 
. / r'.f-sj >.K > 




. : y$Zi®sjg®oew 



\ -r» a '■r-kWiw 

| . fVM*. 

• • * - 4. >’ i >’» *■ >' v- < 




•f •• (3,1 .V ti) rVtfSIl. , 

— : rrter 








• ■ 


■ \ ^ ■ ■ 








r 








■ 


■ * 


t 




i ' 



0.2V/CM , * V 

* 

(meo GROUNDED) ‘ 






V 5 / 0.2V/CM 

V 5MS/CM 

(RI80 CROUNbetiV • 



6/ O.SVy'CM' ! 
SMS/CM 

* -14111-1-11 



. 

tfc 1 . 



i 





. I,!, , ’k'XYlM*,*,,!-, 



,>. 



Section VIE' • k. 
Figures 8-10 to 8^11 
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Figure 8-10, Rear Panel Connector 
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Figure 8-11. Vertical/ Horizontal Connecter 
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Channel B components are identified in' Figure 8-8;* 






Refer to Figure 8-9 for dc voltages, waveforms and 
conditlbns for. measurements," . ’ . 
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Figure 8-12 
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Figure 8-12. Channel B Stretcher 
Schematic. 
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Figures 8-13 & 8-14 
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GRID 
L0C | 
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DESIG 


GRJD 

LOC 



C50I D-4 
C502 D-4 

CB03 B-3 
C504 B-2 

C508 D-5 

C807 C-? 

• C808 . C-0 
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Figure 8-14. Component Identification, A501 Assembly. 
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Figure 8-14. Component Identification, A501 Assembly 
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DC VOLTAGE MEASUREMENT CC)gDITIONS. . 

Test sejhip and control settings remain the same as describ- 
ed on Figure 8-9 (R180 and Q120 l %ate grounded). 



*. WAVEFORM MEASUREMENT CONDITIONS ' 

Test setup and control' settings Remain. the same sts descriB®- 
ed on Figurp 8-5 except for the following: ' 

set Mode Selector to A & Bwhen observing waveforms 
^atTP 12 and TP 13. # • 

/Note • vV 

1. R18Q is NOT grounded for these waveforms. ‘ 

2. Relative gain oT stages" njay vary 9t)mewhat from 
llw shown in these waveforms, Spending on setting 
dfthe SMOOTHING and RESPONSE controls. 
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veptical V gain NOte provi ,^® s an ®^ s ^ er method of adjusting the lmv/cm’ 



n 



s. '» 



The sensitivity .;is so greet on- the lmv/cm range that power supply 
ripple and .60 'cycle pick up may malce it difficult to adjust the .gain 
_i n this position, , If;this condition occuirs, place a 4uf 200v 
t> f? r , ? rom each CRT .vertical deflection plate to ground'. This 

< will eliminate the trace, bounce, due , to ripple so the gain may be 
^asily adjusted.. These capacitors can be easily installed at the 
CRT by connecting one capacitor from the green wire to^ground and , the 
other .capacitor from the white wire to ground.' v, 

f . '• • ?;■'%>■ '■ ' W- r v 

^ f ‘ ' «’ J,'|| •* , 4 ^ 

The capacitors ‘are strictly for calibration and should, bd removed 
after the adjustment is made. ; ... / 

\\ 1 




i< 



i 

f *} 




A 







I 



-HEWLETT JIN PACKARD 



v • i v.v 

* { f • ' t ' 



i;* v ** ;*>•♦. »~-l' 



. v i .-*■• • .■ \iK' : 

,*•;.> .1 ; ; .. f 






• ; ;; v $ 

•i * .• V ■ - •■•s'.j 



hp Model 141 1A Sampling Vertical Amplifier 
* Serial Numbers 705-00300 and Below 



>. Improved Transistor for Output Amplifier < , • 

. v '" . V /’ ■ yf V 4 -* ■ \ * " ‘ .* . k 

. •• . • ■ ,-N'V • *. ' ■ V ■■ • 

■:i[ ' * .. : ; • ■ ./* : : \ ' 

Jhe preferred replacement for\Q503 and Q504 1 in the subject instruments 

is: ■ „ . , '•** ii. > 

• • '■■■. v ' . . . ■ M 1 i. ' 



Q503, Q504 ‘ ‘ Transistor-, NPN 



1854-0022 
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Enter the above information in the parts list af the Operating and 
Service Manual. . ■ V U . %>\ 
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HP Model 1411A Sampling Vertical Amplifier 
■ - ; ' £ 

Serial Numbers 705-00300 and Below 



■ ( A 



This Service Note provides a. method for improving the low frequericy^dis tort ion 
when the subject instruments! are used with the 1432A 4GHz Sampler Head. * This 
modification should be made whenever the 143J2A is to be useVwith the subject 
T411A s,«. 1430A and 1431A operation wilj. not be affected. ' ■ 

. **• • ; ; v -. ' - 

The only, change required is the replacement % of R112 and R141, the iOK resistors 
ifi the feedback loop to the samplers 1 , with a #22 gauge wire jumper. 

* ■ <■ ■ , , 

Recalibration according to paragraphs 5-21, 5-22 and 5-24 of the Operating and 
Service Manual is required after this change. 

•i 

• __ *• , , 

-When this change is- made, correct tha parts list arid schematics of the Operating 
and Service Manual. . 



*Area' of change 



8/67-8 



c 



frmita 4o U.S.A. 



1900 Garden of the Gods 1 Road, Colorado Springs, Colorado, U.S.A Tat. (303) 936-6111 

*\ i ^ 

Europe: 64 Routs Dea Acacias, Geneva, Switzerland, Cable: "HEWPA CKSA * 7*1.(029)42.81.60 









I 



HEWbEfTjM PACKARD 



J. L 



■ *' ■■ •. ■ i < 



mv • • 



: 4; 









t i [ - r 



' ’.V :’‘v\ -’i/v \l 



X4XU-4A'; :=! .•• 

::V.::- '-V:r vv':^ ! vir.v^ ' 






-hp- Model 14 X1A Sampling Vertical Amplifier,'] 
Serial Numbers 724-00375 and below 

’ • • * ■ » r‘ 

Lock-up or Compression Problems 

. ■ '<iu ‘ v ' •••' , 

• ' . ' • 

This ServicG Note obsoletes Service Note 14X1A-4. * 



In Service Note 1411A--4, dated 8-67, it was suggested 
that if a "lock-up" problem Occurred in the' ModSl 1411A. 
n to change values of R178/R179' and R378/R379. It has 
since' been learned that this suggested change may cause 
"compression" (p&plitude o* display changes with^ 

VERT POS) withrsome samplers. To correct this subse- 
quent problem, thetfour resistors should' be changed * 
back to their original values (R178 and r R378 should be 
" h P“ Part No V 0757-0415, 1%, l/8w and R179 and 
R379 should be 562 a, -hp- Part No. 0757-0417, .1%. l/8w) 
and the following changes be made ; / 



1Y Change both R114'and Ri45 from 4^5^. to. 243,%, 

-hp- Part Ho. 0757-0408,: 1£, l/8w. 

9 • . 9 . , 

2. Check calibration of system j slight adjustment of 
stretcher circuitry may be necessary. Calibrate 
, ‘the model 1411A wit.h the particular sampler with 
vi *v which it will be used. . 

. *. 

.3. Change schematics and parts list accordingly in 
the Operating and Service^Manual. 
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